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THE ORIGIN OF CHRONIC GLAUCOMA 





An Anatomical Basis—a Glaucoma Mechanism 


There is now no doubt that many chronic glaucomas are charac- 
terized by a combination of three outstanding features : 

A, The sinus of the anterior chamber has a thick posterior-inner 
wall, made up mainly of an extension of ciliary body tissues sup- 
porting the iris base, instead of iris alone, as in many eyes. 

B. The open angle of the chamber has been displaced by pres- 
sure of the aqueous, so that it lies abnormally far beyond the level 
of the scleral furrow and of Schlemm’s canal. The position 
attained may be such as is never seen apart from chronic glaucoma. 

C. The meridional bundles of the ciliary muscle fail to reach 
near to the level of Schlemm’s canal, and the middle and inner 
divisions of the muscle are neither particularly broad nor closely 
packed. There is the defective inward pull of the muscle on the pec- 
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tinate ligament that was emphasized in the Trans. Ophthal. Soc. 
U.K., XLV, 1925, i, 340-1. And the glaucoma developing in these 
eyes may not inaptly be spoken of as the glaucoma of the peripher- 
ally placed and poorly developed ciliary muscle. 

These three features are very well illustrated in Fig. 9 from my 
one and only specimen of quite early chronic glaucoma. It is only 





Posterior end of 
Schlemm’s canal 


. Fig. 9. X 114. 


by a rare chance that one can obtain an eye showing anything 
approaching this complete picture, since the high tension of the 
later stages of the disease blurs the anatomical detail, and the sinus 
of the chamber becomes closed. But in many of the ordinary pain- 
ful blind eyes that one has the opportunity of examining under 
the microscope the type of the disease can still be roughly made out. 
By varied staining the site of the closed filtration angle may often 
be quite definitely located, and such structure as can be made out 
conforms with the above outline. 
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The Working of the Mechanism 


It is a very old observation that the periphery of the iris falls 
back in accommodation of the eye. It has to do this to compensate 
for the advance of the anterior pole of the lens. 

Mr. Priestley Smith, in kindly giving me the reference to Helm- 
holtz’s original observations” on this movement of the iris, sent 
also the reminder that Helmholtz was unaware of the associated 
flattening of the periphery of the anterior surface of the lens in 
accommodation, which must aid in the back-swing of the iris. But 
the question whether the iris base is mainly pushed back or drawn 
back in accommodation does not alter the fact that passive move- 
ment of the very thick block of combined tissues forming the 
posterior-inner wall of the sinus of the chamber in Figs. 9, 12, 18, 
14, 15, 16, must be greatly impeded, as compared with the move- 
ment of a free iris base. 

In these eyes the impeded back-swing of the thick wall of the 
sinus must tend.to cause a momentary rise of pressure in the cham- 
ber in each act of accommodation. Such transient elevations of 
chamber pressure in these eyes of the triple anatomical combina- 
tion are rendered the more possible since there is no accompanying 
powerful opening pull of the ciliary muscle on the pectinate liga- 
ment and canal, such as in other eyes might provide a partial or 
temporary outlet for the aqueous displaced from the middle of the 
chamber by the lens advance. 

The constantly repeated momentary push of the displaced 
aqueous must lead to a slowly progressive additional displacement 
of the already peripherally placed iridial angle, increasing the 
anatomical defects. That the angle in early life already lay well 
behind the level.of Schlemm’s canal is to be judged from the simi- 
lar position of the meridional muscle heads. The resulting increase 
in length of the thick sinus wall, with decreasing provision for 
escape of aqueous, must accentuate and prolong the momentary 
rises of chamber pressure, until some of the elevation of pressure 
becomes continuous (glaucomatous). 

This onset of glaucomatous tension must inevitably accentuate 
and perpetuate the anatomical difficulties. It is a vicious circle. 
And the disease, once started, is always, if untreated, permanent 
and progressive, without complete intermissions. 


Supplementary and Explanatory 


_ 1. In order to state the main issue as simply as possible, I have omitted one rather 
important consideration: Before attempting to draw the above inferences from a 
slowed passive backward-inward movement of the thick sinus wall in these eyes, one 
ought to feel sure that the defect is not made good by an active movement, from con- 
traction of the circular muscle burfdles seen lying in the sinus wall. 

The line of contraction of these muscle fibres, acting as a ring muscle, directly in- 
wards towards the lens, is so nearly (in some eyes, strictly) parallel with the posterior 
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surface of the iris, that any possible slight deepening of the sinus producible in this 
way would almost certainly be fully counterbalanced by the increased firmness imparted 
to the sinus wall by the contracted state of the muscle. 

This question of the line of action of the inner fasciculi of the ciliary muscle should 
acquire. particular force with regard to the exceptionally strong muscle seen in the 
sinus wall of Fig. 15. It is satisfactory, therefore, to have the direction of contraction 
indicated, so far as is possible, by the general contour of the muscle stretching for- 
wards and inwards from its attachment to the sclera, and more especially by the fine 
points jutting forward in the sinus wall from the sloping border of the muscle. 

It seems certain that the direction of these drawn-out points of the muscle must 
indicate fairly well the line of movement of the muscle border when the muscle con- 
tracts. Otherwise, they could not persist. 

2. It scarcely needs emphasis that the suggestion of a transient rise of chamber 
pressure with accommodation applies exclusively to this type of eye. And it has to 
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a = Fig. 9 in semi-diagrammatic form. 
b= From an eye with a Thomson scleral spur and resistant radial ciliary muscle. 
c = From an eye with good inward pull, but no localized scleral spur. 


do with the active accommodative movement only. It implies nothing with regard 
to continued accommodation, which, as Grénholm(8) showed, tends to lower the intra- 
ocular pressure in glaucomatous eyes. Where there is no impediment to free move- 
ment of the iris base, and where the ciliary muscle extends well forwards, the opening 
pull of the muscle on the ligamentous spaces must be at least sufficient to prevent 
any rise of pressure in the anterior chamber in accommodation, whether there happens 
to be an Arthur Thomson type of scleral spur present or not. See Fig. 10b and c. 

3. A reminder is needed of the importance that has been attached to the ciliary 
muscle in aiding the flow of aqueous from the anterior chamber. Heine(9) showed the 
extreme infiuence of unnatural pull of the muscle on the lumen of Schlemm’s canal 
and on the spaces of the ligament in apes. Professor Thomson(10), in his well-known 
pump action theory, stressed the value of interrupted action of the meridional muscle 
in accommodation, with the aid of a mobile scleral spur, such as is shown in Fig. 10b. 
I personally have found an obviously mobile spur to be exceptional. But the opening 
influence on the spaces of the pectinate ligament exerted by the middle and inner 
fasciculi of a forward-reaching ciliary muscle is often very obvious, as in Fig. 10c. 

The other extreme was illustrated by a micro-photograph published in the Brit. Jl. 
of Ophthal. VII (1923), 470, and in the Trans. Ophthal. Soc. U.K., XLV (1925), i, 341, 
from the early glaucomatous eye that furnished Fig. 9 of this paper. 

The meridional muscle heads exert a purely meridional pull, through a definite ten- 
don, on the greater portion of the pectinate ligament, leaving the oblique and circular 
divisions of the muscle connected only by an attenuated narrow band with quite the 
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innermost ligamentous trabeculae. It is the extreme of deficient inward traction. 
If the meridional muscle had any influence at all on the ligament of this eye, it could 
apparently only draw the lamellae closer together, tending to hinder filtration. And 
one is reminded of the suggestion of Kiisel(11), that the influence of the meridional 
muscle on the ligament is probably to narrow the openings in the lamellae. 

Unless the influence of the ciliary muscle on the outflow of aqueous has been much 
over-rated, one feels fairly confident in claiming that marked and obvious defect in 
its action on the pectinate ligament, and on Schlemm’s canal, may be the crucial 
influence determining the onset and development of glaucoma in eyes otherwise pre- 
disposed to the disease. If this claim is valid, the mechanism for the origin and pro- 
gressive advance of chronic simple glaucoma is complete. 


The Origin of the Mechanism 


The above working outline necessarily includes the essentials of 
the origin and development of the disease. It implies a primary 
anatomical predisposition embracing some essential portions or 
degrees of the mechanism, as a basis for the progressive pre- 
glaucomatous increase. The inevitable automatic advance of the 
defect appears to be such that some people may be said to be born 
with the certainty of glaucoma, induced solely in this way, if they 
live long enough—to middle or old age. 

There is much evidence to support this view, although the task 
of disentangling completely the primary congenital elements from 
the later acquired additions, is one that will necessitate access to 
more material from the earlier years of life than has yet come my 
way. Some broad indications are now available : 

A. Low grades of Factor A, the supported sinus wall, are 
quite common, and higher grades probably not uncommon, repre- 
senting purely persistence of a foetal phase. But I have not seen 
anything in early life comparable in length, breadth and solidity, 
with the formations of Figs. 15 and 16, which may be taken as 
typical of advanced pre-glaucomatous development. 

The forward projecting inner ciliary muscle bundles so con- 
stantly seen behind the iris base in such eyes (see also Figs. 9 and 
14) may perhaps play a minor rdle in the development of the thick 
sinus wall, as it is so regular a feature of peripherally placed 
muscles, and so frequently absent or insignificant in muscles whose 
meridional bundles extend forward beyond the level of the posterior 
end of Schlemm’s canal. (Fig. 10b, however, shows such a for- 
ward-reaching muscle with a projecting inner plate). 

The projecting inner plate, may be, in some degree, a response 
of the muscle to the stimulus of accommodation, to make up for 
the unfavourable peripheral position of the muscle as a whole. 
This suggestion is merely in accord with the hypertrophy of the 
muscle that results from the same stimulus in hypermetropic eyes. 

A much more definite and certain influence in the progressive 
development of the broad muscle-containing glaucomatous, or 
pre-glaucomatous, sinus wall is evidently the zonular tension of 
Part I of this paper, apparently aided by the pull of the dilatator 
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pupillae, or of the sphincter pupillae transmitted through the 
cement substance of the dilatator. Evidences of traction and dis- 
placement are to be found in the tissues (pp. 348-9) that can be ex- 
plained only by the advance of the epithelial surface towards the 
lens. Where this advance seems indicated by general contours 
and associated conditions, doubt may often be turned into cer- 
tainty, on looking through a series of sections, by finding one or 
more narrow localized epithelial depressions at points where the 
advance has been held back by relatively unyielding bands that 
cross the hyaline-free space to reach the ciliary muscle directly, 
or indirectly through the ‘‘ elastic ring.”’ 

Such narrow, and usually pointed, epithelial depressions, seen 
in Figs. 9 and 15, consisting in part or altogether of the deeper 
pigment epithelium alone, dipping down towards the ciliary 
muscle, may, I am sure, often furnish proof of stretching of the 
hyaline-free space between limiting membrane and muscle, from 
advance of the surface towards the lens in later life. This is proved 
by observation of their more rapid formation under abnormal for- 
ward-inward traction, e.g., of iris and lens capsule impacted in a 
corneal wound, or of organizing exudate between the lens and iris. 

The chief of these inverted epithelial processes spring (1) from 
between the bases of minor ‘‘ warty ”’ ciliary processes, (2) from 
the angle between the posterior surface of the iris and the anterior 
surface of the ‘‘ inner ledge’’’ of the ciliary body, i.e., of the 
tissues supporting the iris base. And at these sites they are evi- 
dently formed by coalescence of the stretched surfaces, drawn 
tightly together. Those at site (2) necessarily lie near the radia- 
tions from the dilatator pupillae, where both are present in the 
same section, and they may be connected with different parts of 
the elastic ring. It may be a little difficult to decide whether an 
isolated process is a true dilatator radiation, or whether it repre- 
sents the angle between iris and inner ledge of earlier periods of life. 

In a few glaucomatous and pre-glaucomatous eyes the long- 
continued traction, transmitted from the limiting membrane of the 
epithelial depressions to the muscle, has been sufficient to draw 
forward isolated bands (Fig. 9 and p. 348) or projecting points (Fig. 
15, and p. 349) of muscle, so obviously and so exceptionally as to 
furnish absolutely certain evidence, I believe, of traction-displace- 
ment towards the lens. 

In other eyes, the direction of the fibres connecting the limiting 
membrane with the anterior end of an inner muscle “‘ plate ’’ or 
‘“ net ’’ suggests that this portion of the muscle has been drawn 


forward. 

The results of this late advance of the inner ledge of the ciliary body, and of the 
ciliary muscle, are not unlike a reversion to the transient phase of foetal life (seventh 
and eighth months) illustrated by Seefelder(12) in the Graefe-Saemisch Handbuch. A 
considerable strip of circular muscle bundles is there shown in the sinus wall. 
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B. Increasing displacement of the angle of the chamber (Fac- 
tor B) is brought about by the retraction of the ends of the oblique 
(radial) fasciculi from their hyaline sheaths, seen in Fig. 6, these 
muscle heads and their means of attachment forming the main 
support of the chamber angle. And the influence of chamber pres- 
sure in contributing to the displacement seems certain, (a) from the 
common limitation of the retraction to those muscle bundles that 
have to support the pressure, and (b) from the displacement being 
more marked in eyes in which the muscular development is poor. 
Note the complete absence of pressure displacement of the very 
powerful muscle of Fig. 15. The middle (radial) portion of this 
muscle extends actually in advance of the meridional fasciculi. 

Such (meridional) muscle heads as may arise from hyaline 
sheaths, but which lie in the (anterior-outer) side wall of the sinus, 
supported by the sclerotic, certainly escape the obvious and marked 
retraction of Fig. 6, apparently because the chamber pressure on 
them is lateral. 

The very variable pre-glaucomatous muscle displacement does 
not differ essentially, except in degree, from the obvious result 
of the glaucomatous pressure of Fig. 9, given in detail on p. 351. 

The retraction of the muscle adds to (C) the defect in the open- 
ing action of the muscle on the spaces of the pectinate ligament and 
on Schlemm’s canal. 


The late Congestive Phase 


The late ciliary congestion and pain that supervene ultimately 
in the majority of untreated chronic glaucomas, appear to be due 
to closure of the periphery of the anterior chamber, as in primary 
acute and subacute glaucoma. 

There is ample evidence among my sections that the closure may 
take place first at a little distance from the angle, being produced 
by swollen congested ciliary processes, pressing the iris base for- 
wards immediately beyond the thick, resistant sinus wall, to come 
in contact with the pectinate ligament. 


There is nothing in the chronic glaucoma mechanism to account directly for gross 
swelling of the processes. There are merely the two influences: (1) the advance of 
the tissues behind the iris base, tending to carry the ciliary processes forwards and 
inwards, narrowing the circumlental space; and (2) the general widening of the 
hyaline-free space, tending to venous dilatation. 

These influences appear insufficient to account for the definitely secondary nature 
of the late congestive phase—for its frequency, its onset after a congestion-free period, 
not too prolonged, and its association more particularly with the higher grade tensions. 

It is, I think, a matter of common observation that the glaucomatous eyes that 
remain permanently free from all trace of congestion are mainly those in which the 
disease has progressed most slowly, in some cases having taken many years to result 
in complete blindness. The explanation seems to be that with plus tension increasing 
very gradually, atrophic changes in the ciliary body—fibrosis and shrinkage—have 
time to develop sufficiently to forestall the possibility of secondary venous congestion of 
the ciliary processes taking place. 
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The inference is that with more rapid increase of intraocular pressure the pressure 
itself may, perhaps, impede the venous circulation sufficiently to lead to dilatation of 
the veins and enlargement of the ciliary processes. 

Considering the striking results that have been obtained by experimental ligature 
of vortex veins in rabbits(13)—marked swelling of the ciliary body, shallowing of 
the chamber and plus tension—it is difficult to rule out altogether the influence of 
possible compression of these veins at their points of exit through the sclerotic by high 
intraocular pressure. Exaggerated claims in this respect(4) may have antagonised 
general opinion too strongly. 

But such general considerations certainly do not cover the whole ground. One is 
sometimes struck with the high degree of early plus tension found in glaucoma with- 
out any trace of ciliary congestion. One has to fall back on the infinite variety of the 
anatomy of the parts about the filtration angle, including features here dealt with, 
and possible combinations with portions of the recognised Priestley Smith congestive 
mechanism. 


In Fig. 9 the projection of the iris between the points 1 and 2, 
and the corresponding slight bulge of the pectinate ligament 
between 1’ and 2’, narrowing the chamber, represent an earlier 
localized adhesive closure of the chamber, that gave way after 
operative relief of the tension. And that the closure was due to the 
pressure of ciliary processes is seen by reference to the Trans. 
Ophthal. Soc. U.K., XLV, 1925, i, p. 342, Fig. 52, from the 
same eye. 

In Fig. 14 is seen a permanent adhesion at this site doubtless 
produced in the same way by processes that have retracted in the 
beginning atrophic stage of the disease. 

It is interesting to note that localized closure of the chamber at 
this point is to be seen in a few glaucomas that are apparently 
primarily congestive in type, acute or subacute, necessarily asso- 
ciated with a thick sinus wall (Factor A). Such a finding is to be 
expected, following the recognition of such marked examples of 
the thickened wall as seen in Figs. 15 and 16, occurring without 
any acquired peripheral displacement of the chamber angle. I 
have one example of localized narrowing of the chamber from 
the pressure of ciliary processes in an eye as yet free from glau- 
coma. But in no eye is this localized closure or narrowing to be 
found in all sections examined. Usually it represents an early 
phase persisting at some points, with complete closure of the filtra- 
tion angle in other portions of the periphery of the chamber. 


Some Mixed Types 


1. Primary closure of the filtration angle, the most essential feature of the Priestley 
Smith mechanism, has been in my mind associated particularly with acute primary 
glaucoma, and with recurrent prodromal attacks, with ‘* haloes.’? But, apparently, 
it may also account for some—-possibly only a few—glaucomas that begin quietly and 
almost imperceptibly. For instance, Fig. 11, from the Trans. Ophthal. Soc. U.K., 
XLV (1925), part 1, p. 338, is taken from an eye that is said to have become nearly 
blind from glaucoma so quietly that the patient did not notice anything wrong with 
the eye until the painful congestive attack occurred, for which the eye was removed. 
Her attention had been fixed on the fellow eye, in which prodromal attacks preceded 
an acute attack, satisfactorily relieved by operation. There is no supported iris base, 
and there is primary closure of the sinus of the chamber. In one section the swollen 
ciliary body is seen still pressing the base of the iris forwards. 
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2. Fig. 12, from a glaucoma patient aged 72 years, shows a complete mechanism 
above the cornea—a very broad sinus wall, chamber angle far back, and an almost 
purely meridional pull on’the pectinate ligament. But, below the cornea there was no 
supported iris base ; the iris alone formed the sinus wall. And there was the closed angle 
of congestive glaucoma from the pressure of swollen ciliary processes, the angle being 
situated nearer the level of Schlemm’s canal than is here seen. 

In this case, there appeared to have been an explosive congestive attack six weeks 
before, supervening on chronic glaucoma. The specimen, for which I am indebted to 
P. E. H. Adams, was obtained through death of the patient four days after a Lagrange 
operation. The tear from X to X/ was doubtless due to the iridectomy. 

3. In a number of glaucomatous eyes, the (generally closed and sometimes elon- 
gated) sinus of the chamber slopes inwards, away from the sclerotic, as shown in Fig. 
10b, and slightly in Fig. 11, by the sloping border of the ligamentous terminals. But 
both the sinus and the ciliary muscle that supports it are placed much more peri- 
pherally than in Fig. 10b, so that there is very little action of the muscle on the spaces 
of the pectinate ligament. The sloping border of the muscle apparently indicates per- 
sistence of the primary formation, owing to unusual strength and resistance of the 
oblique (radial) fasciculi. These are found broad and closely packed, usually forming 
an obvious meshwork with the meridional fasciculi. 

The clinical histories have been defective in the cases that I have seen. 


Association with Secondary Glaucoma 


Reference need be made only to two of the illustrations published herewith. 
1. Fig. 13 is from a painful, congested, hard and nearly blind eye, in which there 
was repeated hyphaema, in a woman of 59 years of age. 
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Radial muscle 


Fic. 13. X 43. 


From a patient aged 59 years. van Gieson staining. 
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There is a deep anterior chamber such as that with which one is familiar in irido- 
cyclitis with plus tension. But, coupled with the abnormal chamber contents, as cause 
of the high tension of the eye, there is a fair representation of the chronic glaucoma 
mechanism. The peripheral displacement of the angle of the chamber is doubtless 
partly recent and secondary to high pressure in the chamber; but that it is partly 
primary may be inferred from the thick posterior-inner wall (x) of the sinus, and from 
the position of the meridional muscle heads, behind the level of Schlemm’s canal. 
Without some anatomical predisposition to glaucoma, there might have been no plus 
tension. 

2. Fig. 14 shows the typical chronic mechanism. The deepened sinus of the cham- 
ber extends quite exceptionally far back, as is also the meridional muscle origin, and 
there is the supported iris base, in a man of 78 years. But the glaucoma followed 
cataract extraction, and subsequent limited epithelial downgrowth into the anterior 
chamber, which, however, nowhere extended near the angle of the chamber. 


Iris adherent to pect. 
ligament 


Level of posterior end of 
Schlemm’s canal 


Slightly distended sinus 
of ant. chamber ™ 


Meridional muscle « ‘ > io ? Elastic ring 


Fic. 14. X 43 


Thus the glaucoma was much more-primary than secondary. And this agrees with 
my clinical experience of glaucoma following cataract extraction. There has very 
rarely been any adequate clinical explanation of the complication, i.e., anything 
beyond slight impaction or adhesion of a pillar of the iris coloboma, or of a tag of 
capsule, such as is often seen without ill result. 


The Finer Histological Details 


Acceptance or rejection of the whole theory above outlined must 
depend finally upon the support derived from close examination 
of the tissues. Take first Factor A, the thick sinus wall : 
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(a) Primary formations. Varying grades of unusual persistence of foetal ciliary 
processes behind the iris root are frequently met with. Fig. 13 is from my most 
extensive case, Fig. 4 from an average low grade case, and Fig. 19 from a quite minor 
example. Separate ‘* warty ’’ processes are found extending forwards in rows meridi- 
onally in line with the much larger ordinary ciliary processes. 


I have found all cases alike characterised by proportionate defect in the peripheral 
radiations of the dilatator pupillae. The muscle ends where the processes begin, though 
it extends farther in the valleys between the rows of processes. In place of the normal 
radiations reaching to the elastic ring, there are only short, useless, brush-like stumps 
of fibres. There may be supplementary bands of fibres springing from the ciliary 
epithelium, nearer to the angle of the chamber, that may, or may not, reach the 
elastic ring. 

This defect has been so constant as to suggest that the persistence of the foetal 
processes is due to the failure of the dilatator muscle to connect up with the pectinate 
ligament terminals through the elastic ring. And this failure probably accounts also 
for the very loose mesh of the thin strip of continuous tissue that is found immediately 
behind the usually attenuated iris, which is here represented only by vessel layer and 
anterior border layer. 


Hence the slack appearance and uneven outline of the iris root in Fig. 4. And, 
generally speaking, it is obvious that the presence of separate persistent foetal pro- 
cesses, though they are largely made up of dense fibrous tissue, does not serve to 
stiffen the wall of the sinus. It is rather the reverse. 

This suggestion of weakness of the sinus wall does not extend to the broad ground 
plate x in Fig. 13, uninterrupted by meridional ‘‘ valleys,’”’ or to other similar con- 
genitally thick sinus walls, unaccompanied by the separate persistent ‘* warty ”’ 
processes of this case. But the two above-mentioned features—partial or complete 
failure of the dilatator radiations, and looseness of the tissues—are of some service 
in distinguishing the purely, or mainly, primary formations. 


(b) Contrasting with the above features, there are the very 
important evidences of traction and displacement in the broad 
sinus wall of the glaucoma mechanism, already claimed as indi- 
cating progressive changes, acquired features. They have a slight 
practical bearing also, in that the tissues bearing the impress of 
traction seem to be, in parts, more closely packed, tightened and 
resistant, and therefore suited to bear the interpretation of relative 
rigidity, given as an integral part of the working of the 
mechanism. : 


(1) Signs of displacement are particularly convincing in Fig. 9, which is as it 
should be, since the glaucoma was of rather severe type, resisting miotics and tending 
(as judged by the more advanced fellow eye) soon to become moderately congestive. 
Part of the stretching and displacement in this sinus wall merely indicates resistance 
to the peripheral displacement of the angle of the chamber, resulting from the high 
chamber pressure. But after making every allowance for this factor, features remain 
that are explicable only as results of zonular traction. 

The extent and shape of the nearly rectangular mass of elastic tissue (a), the 
‘* elastic ring,’’ are quite exceptional. The tissue reaches much farther than is nor- 
mal from its ordinary site of development, near and between the heads of the radial 
bundles of the ciliary muscle (see Part III). And this is explained by the structures 
attached to its angles. 

The upper left-hand corner of the tissue in the photograph was found, by examina- 
tion of other sections, to be connected through the small muscle-containing band (6) 
with the limiting membrane of the indrawn process of epithelium (c). This very un- 
usual, narrow, isolated strip of muscle, does not represent a developmental anomaly. 
It has certainly been drawn forward (upward in the photo) to the extent seen, from 
the radial fasciculi seen below the elastic mass; and the connecting bands lie hidden, 
because unstained, in the elastic tissue. In other sections, the up-drawn border of 
the muscle and the disarranged narrow neighbouring fasciculi are well seen. 
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The upper right-hand corner of the mass of elastic tissue is connected with the 
dilatator muscle of the pupil, by an exceptionally strong band (d). Berner(15) and 
v. Szili have found in such bands, rarely, processes of ciliary muscle extending for- 
ward actually to join the dilatator fibres. The traction of the dilatator fibres (or more 
probably of the pupillary sphincter transmitted) upon the elastic tissue in this eye 
seems to have been nearly as effective as that of the zonular fibres, judging from the 
shape of the elastic mass. 


(2) The massive pre-glaucomatous sinus walls of Figs. 15 and 16 are very useful, 
since there is little or no peripheral extension of the sinuses in these two eyes, to 
account for any part of the formation of the sinus walls. 


Fia. 15. 


From Elliot’s ‘‘ Treatise on Glaucoma,’’ fig. 23, facing p. 115; also 
; published in the earlier ‘‘ Text-book.”’ 


For Fig. 15, as a very valuable example of predisposition to glaucoma, I am in- 
debted to Col. Elliot, who published it under the title ‘* Narrowing of Angle 
of Chamber preceding Glaucoma,”’ the fellow eye being glaucomatous. The specimen 
was supplied by Treacher Collins. 

That there has been no pressure displacement of the chamber angle is shown by the 
fact of the radial portion of the muscle extending further forwards than the meridional 
portion. Any lengthening, therefore, of the sinus wall, must mean some definite 
forward-inward displacement of tissues towards the lens. 

The three small, thin processes from the black mass of pigment epithelium between 
the base of the iris and the ciliary processes are, I am sure, connected by unstained 
fibro-elastic bands, with the rather-distant, out-drawn points of muscle along the 
muscle border, already referred to on p. 340. This is shown by the direction of the two 
opposing sets of processes, epithelial and muscular, and by comparison with selec- 
tively stained eyes in my collection. The connection between the pigment epithelium 
and the muscle is more extensive and more direct than in Fig. 9, corresponding with 
the greater bulk of the muscle. 

(3) In Fig. 16, from a healthy eye at 74 years, there are no clear signs of traction. 
But the long pigmented radiation from the dilatator muscle, passing down to be con- 
nected with a process of the elastic ring, strongly suggests late development, as opposed 
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to the primary formations with defective or absent dilatator radiations, above 
mentioned. 

And in other sections an indrawn process of pigment epithelium was found, like 
that of Fig. 9, but nearer to the dilatator radiations, running down parallel with 
the latter from the irido-ciliary angle, to be connected by a band with the elastic ring. 

The direction of the collagenous fibres seen in the inner part (left hand) of the very 
broad block of tissues in Fig. 16, streaming upwards and to the left from the 
neighbourhood of the muscle, are suggestive of zonular traction. 

(4) In Fig. 12 the only evidences of traction are the elastic fibres streaming up- 
wards from the elastic ring. There is no radiation from the pupillary dilatator to meet 


Radiation from dilatator 
pupillae 


Muscle bundles 
Process from elastic ring 
Elastic ring 


Over-stained inter-fascicular 
fibrous tissue 


them, apparently because the dilatator at this site has (temporarily?) become resolved 
into a few isolated rounded pigment cells. This is explained by the fact that the iris 
base seen in the upper part of the photograph represents the. stump of iris, left after 
the iridectomy performed as part of the Lagrange operation a few days before. 

Other sections from this eye, stained by van Gieson’s method, show the inner plate 
of the ciliary muscle drawn very far upward in the block of tissue here shown. 


(5) The origin of the mechanism has been dealt with only so far as was necessary 
for the establishment of the mechanism. To go beyond this is too big a task for the 
present. Thus I am omitting the available ‘evidence indicating that the pull of the 
dilatator pupillae may aid in the advance of the tissues behind the iris root. 
And I have made no attempt to investigate the possible influence of variations in the 
attachments of the short zonular fibres, or to correlate these microscopical observa- 
tions with measurements of circumlental space, etc. 

B. Extension and Distension of the Sinus. The more signi- 
ficant available details are the following : 

In Figs. 9 and 14 the sinuses are, I think, a little wider than normal, i.e., deep 
clinically. During life, they were probably deeper than is here shown, allowance 


having to be made for the shallowing of the chamber as a whole, that takes place 
ordinarily after removal of the eye, before and during fixation(6, In Fig. 9 
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this impression of deepening of the sinus, unaccompanied by any deepening of the 
chamber as a whole, is confirmed by thinning of the iris base above (x), from com- 
pression. Iris tissue only begins at (x). Below this point in the illustration is seen 
wavy elastic tissue, representing pectinate ligament terminals drawn around from the 
anterior-outer boundary of the sinus. 

That the oblique, or radial, muscle heads in this eye have been pushed back—and 
not merely retracted—is indicated by the following : 

The lowest point reached by the curve of the muscle bundles lying around the angle 
of the chamber corresponds with the lowest point of the curved boundary of the cham- 
ber. And the muscle heads are thickened, as compared with the backward continua- 
tions of the fasciculi. ; 

Slackness of the outermost radial muscle head (f) is shown by its curved, crumpled 
outline. There is a marked sudden drop in the level of this muscle head, as compared 
with that of the bundle immediately to the outer side of it, shown better in sections 
stained by van Gieson’s method. 

The same sudden drop in level is well seen in Fig. 12; less well, owing to the tearing 


of the tissues, in Fig. 14. 

There is a faint indication of the widely open hyaline sheath, slightly out of focus, 
from which the crumpled muscle head in Fig. 9 has retracted, seen above the muscle. 
This uncommon finding of a widely-open hyaline sheath, unoccupied by muscle, may 
perhaps be taken to indicate that the backward displacement of the muscle head has 


been recent. 

C. The peripheral origin of the meridional muscle was dealt 
with in 1925, when Factor C was the only one of the three that 
was recognised. The muscle may, as already mentioned, arise 
from a definite tendon, only late. ‘¥ attached to the sclerotic. 
This may be exceptional, even in glaucomatous eyes, but the 
meridional pull—the ‘‘ defective inward pull ’’ on the ligament— 
remains an essential part of the glaucoma machinery. 

Though this Factor C is essentially a congenital feature prim- 
arily, there is the possibility that where there is no origin of the 
muscle directly from the sclerotic, the meridional muscle heads 
may retract further from the level of Schlemm’s canal through 
simple senile wasting. 

In the fellow eye to the typical early glaucomatous eye. of Fig. 9, there was the 


atrophic shrinkage of the ciliary muscle of advanced chronic glaucoma. In this eye, 
the meridional muscle origin was found to be definitely farther back than in the eye of 
Fig. 9. Apparently, the tendon had stretched. 

Brief mention has elsewhere been made of a case of apparently defective action of 
the ciliary muscle on the deeper spaces of-the pectinate ligament and on Schlemm’s 
canal, due to the fact that the canal was more deeply buried in the sclerotic than 
is usual. The pectinate ligament was also exceptionally short. There was chronic 
glaucoma with the typical glaucoma mechanism. 


Support for the above Observations 


A. There are two powerful arguments indicating that the seat 
of obstruction lies in the pectinate ligament in many chronic 
glaucomas : 

(1) Clinical evidences of open filtration angle sometimes per- 
sisting for years"?, Uribe Troncoso® has recorded a case of 
glaucoma of some years’ standing, with vision reduced to hand 
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movements, in which the angle of the chamber was seen with the 
gonioscope to be entirely free. 


(2) Raeder’s observations™) showing that the duration of the 
influence of eserine on the intraocular tension in chronic simple 
glaucoma corresponds with the duration of its influence on the 
ciliary muscle, and not with that of its effect on the pupil. 

In glaucoma with open sinus, it is difficult to see how contrac- 
tion of the ciliary muscle can reduce tension in any other way than 
by opening up the meshes of the pectinate ligament. 

Groénholm’s observations™) on the influence of miosis alone, in 
both chronic and acute glaucoma, were valuable. But more or 
less confusion is inevitable from such observations, unless one can 
separate cases with closed filtration angle from those with open 
angle. 


B. If the site of obstruction lies-in the pectinate ligament, there 
are only two available explanations of the mechanism of the ob- 
struction, namely, that given above and Thomson Henderson’s 
theory of ‘‘ sclerosis of the cribriform ligament,’’ which lacks 
support. 

Thomson Henderson’s theory of obstruction by thickening of 
the trabeculae of the pectinate ligament was a most natural 
assumption. There is no doubt at all of a general tendency to 
thickening throughout life—both of the hyaline sheaths and of the 
white fibrous centres of the ligamentous bands. 

But this is not nearly enough. Some definite evidence of a 
glaucoma connection is required. And so far as my own some- 
what limited observation goes, the claim has failed to stand the 
test of verification on glaucomatous eyes. The degree of thicken- 
ing varies greatly in different eyes. In some old people the 
lamellae remain quite thin, and this may apply to glaucomatous 
eyes equally with others. And the more marked examples of 
thickening that I have come across have certainly not been in 
glaucomatous eyes. 

I once began a series of measurements of the component hard 
tissues of the ligament, but soon gave them up, as they did not 
help in my work. Thickening of the hyaline tissue of the liga- 
ment, like that of Descemet’s membrane, tends to be most marked 
peripherally, as is well seen in Fig. 4, i.e., beyond the 
level of Schlemm’s canal, and thus beyond the level of filtration. 
And it fs only here that ‘* warty ”’ elevations of the membrane may 
occasionally be found, as noted by Ranvier in 1881@), 

The terms “‘ sclerosis ’’ and ‘‘ fibrosis ’’ are hardly appropriate 
in dealing with bands that in old people may be two-thirds hyaline 
and one-third fibrous. 


sé 
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PART III 


Anatomical Supplement 


The following anatomical facts, supporting statements made, 
have been collected together here in order to leave the main argu- 
ments unencumbered with detail. 

The process of exclusion must be given, by which one is forced 
to claim the muscle cement as bearing and transmitting some of 
the tension of the zonule in the muscle area. The only other 
tissues available are the following : 


(1) The muscle fibres themselves hardly need mention in this 
connection. An actively contractile tissue, whose function is to 
relax the zonule, could scarcely serve in its resting phase for 
exactly the reverse purpose. 


(2) The dense blocks of fibrous tissue that, with fine inter- 
spersed elastic threads, fill up the broad spaces between the thin 
bands of the inner two-thirds of the ciliary muscle in old people, 
are essentially to be regarded as mere packing material, to main- 
tain the shape and prominence of the ciliary body. In young 
eyes, this inter-fascicular tissue, though in much smaller quantity, 
is equally solid, ending abruptly just short of the inner border 
of the muscle. 

In many old people, the tissue, instead of remaining shut in 
within the muscle area, extends through gaps in the inner muscle 
net, to occupy a very variable portion of the outer compartment 
(see below) of the space between the muscle and the limitans 
externa. But even so, the boundary of the solid tissue remains 
abrupt, and it is only scantily connected by loose tissue with the 
limiting membrane, except quite anteriorly, where senile fibrosis 
tends to be rather marked. And it is impossible, on the other side, 
to trace any continuity between this inter-fascicular tissue and the 
fibrous centres of the pectinate ligament. 


(3) There remain the elastic fibres found in the muscle fasci- 
culi, that certainly must support a portion of the zonular tension. 

It is in the minute anatomy of the hyaline-free space between 
the muscle and the limitans externa of the corona, the elevated 
portion of the ciliary body, as commonly seen in middle and old 
age, that the old descriptions are most wanting. And the chief 
interest centres in the elastic tissue found here, supported by loose, 
collagenous fibres. The general plan of the tissue is expressed 
fundamentally in the statement that the space is bridged across by 
numerous elastic fibres. They are most obvious in the posterior 
two-thirds of the corona, where their general direction roughly 
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corresponds with that of the radial muscle bundles, when the latter 
are at all defined. And in the greater part of this posterior two- 
thirds or more, the course of the fibres is broken by two lines of 
connection, forming the boundaries of the vessel layer. The 
inner connecting line is the forward continuation of the elastic 


Elastic ring 


Elastic fibres 
directed forwards 


Inner connecting line 
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Outer connecting line 
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Fig. 17. X 67. 


lamina of the orbiculus. The space is thus divided into three 
compartments, the inner of which always remains quite narrow, 
as measured in the depths of the valleys between the ciliary 
processes. 

Posteriorly, the fibres are in series with the ‘‘ tufts ’’ of elastic 
fibres (Salzmann®)) in which the meridional muscle fasciculi end 
in the suprachoroidea. And they are here very definitely collected 
into bundles, coming from the outer radial muscle fasciculi, well 
seen in Fig. 17. It is difficult or impossible to trace any fibres from 


’ 
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these bundles inwards beyond the elastic lamina; and the col- 
lagenous tissue to the inner side of the lamina (the forward con- 
tinuation of the ‘‘ interlamellar ’’ tissue of the orbiculus) is very 
light, and also loosely attached. There is evidently a fairly free 
range of movement possible here, between the elastic lamina and 
the limiting membrane, in accommodative changes of the eye. 
Slightly further forwards, owing to the fore and aft spread of 
the muscle to form the inner plate, the elastic fibres in the outer 


Inner muscle plate 
Fic. 18. X 67. 


Nos. 1, 2, 3, 4 placed in the vessel layer opposite small processes of 
muscle, drawn inwards from the inner muscle plate. 


(broadest) of the three divisions of the space are usually fairly 
evenly spread out. Where, however, there has been much intru- 
sion of solid fibrous tissue from the muscle area into the space, 
the elastic fibres may rarely be crowded secondarily together into 
bundles. In Fig. 18 such bundles of elastic fibres have drawn out 
little processes of muscle from the inner muscle plate (1, 2, 3, 4) 
emphasizing the almost exclusively muscular connections of the 
fibres on the muscle side of the space. 

Here, the fibres of the middle compartment of the space—the 
vessel layer—tend to form a network, more or less supporting the 
veins. 

The fibres of the narrow inner compartment of the space, in the 
valleys between the ciliary processes, still remain extremely fine ; 
but those passing into the as are strong, as dimly seen in 
Fig. 11. 
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Anteriorly, owing to the paucity of veins, most of the fibres pass 
uninterrupiedly from muscle to limiting membrane (see Figs. 17 
and 19). Here, they are relatively few in number, isolated in the 
fibrous tissue. They are seen fairly definitely in Fig. 19 to be in 
series with the radiations from the dilatator pupillae. Their direc- 
tion here may therefore differ by an angle approaching 180° from 
that of the most posterior fibres seen in Fig. 17. 


Radiation from 
dilatator pupillae 


Elastic ring en- 


Elastic fibres from e ; 
closing muscle 


the muscle 


Fic. 19. X 67. 


The statement made in Part I needs substantiating, that the total bulk of 
elastic tissue crossing the hyaline-free space is definitely greater than that to be found 
in and around the muscle fasciculi that converge towards the pectinate ligament. 

There can be no doubt that the amount of elastic tissue in the ‘‘ tufts,’? in which 
the meridional muscle fasciculi end, is much greater than that found in the fasciculi. 

A rough examination of the spindle-shaped sections of the muscle ‘* stars ’’ in which 
the meridional muscle fasciculi end, shows (under lower magnification) a corresponding 
finding to that given by Barfurth for individual fibres(24). As the muscle spindle nar- 
rows, the elastic tissue on each side of it thickens progressively to form Salzmann’s 
tuft. Barfurth stated that the attachment of the plain muscle cells took place by 
means of elastic fibres, which bifurcated at the end of the muscle cell. The two 
branches extended along each side of this, and were firmly attached to it. 

Eyes such as that of Fig. 17 show precisely similar endings of the outer radial muscle 
fasciculi as given for the individual fibres, in the thickened bundles of elastic fibres 
that pass to the elastic lamina. And doubtless the same proportionate increase of 
elastic tissue would be equally obvious further forwards in the fibres that cross the 
space to the outer limiting membrane, if the muscle fasciculi were not spread out to 
form the inner net. 
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The Elastic Ring. The collection of elastic tissue that has been 
referred to repeatedly under this designation in the foregoing 
pages, was first described by Stutzer®) in 1898 as a ring of oblique 
and cross-cut elastic fibres on the mesial side of the angle of the 
anterior chamber. Hence the suggested name. It is too definite 
a structure in many eyes to remain without some designation. 
Prokopenko® noted that the fibres did not lie in the iris. 

In its fullest development, as in Figs. 9 and 11, it is mainly con- 
fined to the eyes of middle-aged and old people, with peripherally 
placed, and often rather poorly developed, ciliary muscle, the 
anterior surface of which is curved by retraction of the radial 
muscle heads. The tissue lies immediately in front of the muscle, 
in the hollow of the cup, but dips down also between the muscle 
bundles. 

It is mainly or entirely a ciliary body structure, i.e., it lies be- 
yond the terminals of the pectinate ligament. And it serves as 
the chief connecting link between the latter on the outer side, and 
the peripheral radiations of the dilatator pupillae (Figs. 9 and 16), 
together with some diffused (Fig. 19) or collected (Fig. 9, b) 
elastic fibres reaching to the limitans externa on the inner side. 

Its site of development is seen (for example, in Fig. 19) in eyes 
with the myopic type of ciliary muscle—backward-sloping and 
parallel-bundled—that escape marked retraction of the radial muscle 
heads. It is formed largely between the muscle heads, and, to a 
varying degree, by thickening of the bases of the elastic fibres 
that cross the space between the muscle and the limitans externa. 
In some of these eyes the elastic tissue tends to be spread out 
along the sloping border of the muscle. A little of this tendency 
is seen in Fig. 4 of this paper. 

Other ciliary muscles that escape marked retraction of the 
muscle heads are of the powerful, bulky hypermetropic type. In 
such eyes the development of the elastic tissue remains poor, and 
it may be more or less broken up between the muscle heads. 

The exceptional development seen in some old people, as in 
Fig. 11, does not indicate exceptional elasticity. The fibres are 
swollen, degenerate ; and some of them may be broken down into 


droplets. 
REFERENCES 


Herbert, H.—Trans. Ophthal. Soc. U.K., Vol. XLVII, pp. 159-162, 1927. 

Salzmann, M.—The anatomy and histology of the human eyeball. Brown's 
Translation, University of Chicago Press, p. 45, 1912. 

Graefe-Saemisch.—Handbuch. d. ges. Augenheilk., Bd. 1, Abt. 1, Kap. II, 
SS. 285-7, Fig. 73, 74., 1910. 

Herbert, H.—Trans. Ophthal. Soc. U.K., Vol. XLVII, pp. 155-7, 1927, 

Duke-Elder.—Abstract in ‘‘ Recent advances in ophthalmology,’’ Chap. II, 
J. & A. Churchill. 1927. 





THE BRITISH JOURNAL’OF OPHTHALMOLOGY 


Smith, Priestley.—Summary in Elliot's ‘‘ Treatise of glaucoma,’’ pp. 

116-18, Churchill. 1922. 
Also ‘‘ The pathology and treatment of glaucoma.’’ Churchill, 1891. 
Also The Ophthal. Rev., Vols. XIX-XXI, 1910-12. 

v. Helmholtz, H.—Arch. f. Ophthal., Bd. I, H. 2, S. 39, 1855. 

Grénholm, V.—Arch. f. Augenhetlk., Bd. LXVI, H. 1, S. 346, 1910. 

Heine, L.—Arch. f. Ophthal., Bd. LXIX, H. 1, S. 1. 1899. 

Thomson, A.—The Ophthalmoscope, Vol. IX, p. 470, 1911. 

Kiisel.—Klin. Monatsbl. f. Augenhetlk., H. 2, S. 44, 1906. 

Seefelder, R.—Graefe-Saemisch, Handbuch d. ges. Augenhetlk., Bd. I, 
Abt. 1, Kap. 2, Anhang. SS. 26-28, Fig. 10, 11, 1910. 

Koster, W.—Arch. f. Ophthal., Bd. XLI, H. 2, S. 30, 1895. 

Heerfordt, C. F.—Arch. f. Ophthal., Bd. LXXVIII, H. 3, 1911; and 
Bd. LXXXIII, H. 1, 1912. 

Berner, O.—Brit. Jl. of Ophthal., Vol. X, p. 425, 1926. 

Salzmann, M.—Loc. ctt., pp. 177-8. 

Herbert, H.—Trans. Ophthal. Soc. U.K., Vol. I, p. 344, 1925. 

Troncoso, U.—Amer. Jl. of Ophthal., Vol. VIII, p. 448, 1925. 

Raeder, J. G., quoted by O. Berner.—Brit. Jl. of Ophthal., Vol. X, 
pp. 434-5, 1926. 

Grénholm, V.—Lot. cit. 

Henderson, Thomson —Ophthal. Rev., Vol. XXVI, p. 255, 1907. 

Ranvier, L.—Cornée. 1881. Lecons de l’Anatomie gén. faites au collége 
de France, année 1878-9 Paris. 

Salzmann, M —Loc. ct#t., p. 111. 

Barfurth, D.—Quoted in Quain’s Anatomy, Vol. II, pt. i, p. 195. 1912. 

Stutzer, H. G.—Arch. f. Ophthal., Bd. XLV., S. 328, 1898. 

Prokopenko.—Arch. f. Ophthal., Bd. LV., S. 117, 1903. 








AN ENQUIRY INTO THE OCCURRENCE AND 
EFFECTS OF VOMITING AFTER 
CATARACT EXTRACTION 


BY 


FRANK W. Law 
SENIOR HOUSE SURGEON, MOORFIELDS EYE HOSPITAL 


Ir would seem at first sight difficult to assemble any concrete facts 
concerning the causes and effects of vomiting after cataract extrac- 
tion, but it is here my intention to endeavour to indicate the main 
factors operating in the causation of this phenomenon—one which 
may at best be described as an ever-present nuisance, and at 
worst may be a catastrophe spoiling an operation otherwise perfect 
in all respects—and by following up closely the relevant cases, to 
gauge the extent of the deleterious effects caused by it. 

In the first place it would be appropriate to give details of the 
routine treatment of cataract patients at Moorfields Eye Hospital. 
These patients are admitted two days before operation, and a con- 
junctival swab is taken for bacteriological examination ; an aperient 
is given on the day of admission, and on the following day, if nec- 
essary. The eye is irrigated with boric acid lotion twice a day ; the 
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night before operation the skin of the parts of the face adjacent to 
the eye to be operated upon is cleansed with ether soap and mer- 
cury perchloride, 1 in 10,000. Drops are or are not used in the 
eye immediately before operation according to the wishes of the 
operating surgeon—in some cases homatropine and cocaine, in 
some atropine; in all cases the lashes are cut short in the outer half. 

After operation both eyes are covered for 24 hours by two pads 
anda ‘‘ Moorfields Eye Bandage,”’ when the first dressing is done ; 
after that the unoperated eye is left uncovered. The patient is kept 
in bed strictly supine; any kind of movement is discouraged, that 
of the head being expressly forbidden. The hands are tethered 
at night for the first week to prevent any possibility of the eye being 
touched during sleep. The diet for the first three days is either 
very light or actually fluid in nature; the bowels are allowed to 
remain confined for three days, an aperient being given on the 
third night after operation. If the case is straightforward the 
patient sits up one week after operation, gets out of bed on the tenth 
day and leaves hospital on the fourteenth. 

Should vomiting occur every effort is made by the nursing staff 
to restrict movement on the part of the patient; the head is firmly 
held while vomiting is going on, and the patient is instructed to 
make as little effort as possible. The usual medicinal measures to 
allay vomiting are adopted, and the diet is adjusted. 

The operations take place at a time (according to which sur- 
geon is operating) between 10.30 a.m. and 1 p.m. In the ordinary 
way the only food a patient would have had on the day of operation 
is one cup of tea and two thin slices of bread and butter at about 
5.45 a.m. Some alteration in this dietary has been experimented 
with, of which mention will be made later. 

The only cases with which one is here concerned are cases of 
uncomplicated senile cataract. During the period August 1, 1928, to 
January 8, 1929, 141 such cases were operated upon at this hospital, 
and in 17 of those cases operation was followed by vomiting. A 
list of these 17 cases follows, which includes brief notes of the type 
of operation performed, the patient’s behaviour, and other details. 
In each case local anaesthesia (cocaine, 4 per cent.) was employed. 


1. Female, aged 68 years. Urine normal. Left extraction with 
complete iridectomy, September 19, 1928. Behaved fairly well at 
operation ; mental stability doubtful afterwards, noisy and restless. 
Complained of nausea at 8.30 p.m. on day of operation; vomited 
early morning (once) and evening (once) September 20, 1928. 
Pillars were a little up afterwards ; on discharge, pillars free. Dur- 
ation of stay, 4 weeks. 

2. Female, aged 75 years. Urine normal. Right extraction, 
v. Graefe iridectomy, vitreous loss + + ; pillars and vitreous left up; 
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August 9, 1928. Behaviour at and after operation was appalling ; 
she squeezed hard all the time, and was very restless afterwards. 
Vomited once August 18, 1928—pillars were found prolapsed ; 
vomited again August 16, 1928. Prolapse abscission under 
general anaesthetic, August 20, 1928. Bead of vitreous persisted 
in wound for 9 weeks. Was in hospital for 10 weeks after opera- 
tion. Has recently had iridotomy performed. 

3. Female, aged 76 years. Urine normal. Left extraction with 
complete iridectomy, September 8, 1928. Behaviour was good, 
though there was some coughing after operation. Vomited twice 
on evening of operation, and once at 3 a.m. on morning of follow- 
ing day. Pillars were a little up as a result ; there was a hyphaema 
on the 18th and another on the 20th. On discharge, the pillars 
were still up a little. Total time 3 weeks. 

4. Female, aged 78 years. Urine contained sugar + + +. Right 
extraction with complete iridectomy, August 27, 1928. The patient 
was unintelligent but behaved well at operation; she was rather 
restless two days afterwards. She vomited from the afternoon of 
September 1, 1928, at intervals until the morning of September 
2, 1928; no prolapse occurred. Though treated with insulin and 
kept on a sugar-free diet, the patient died in diabetic coma on 
the 2nd. : 

5. Female, aged 66 years. Urine normal. Right extraction 
with complete iridectomy (done with the v. Graefe knife during in- 
cision) August 7, 1928, with irrigation of the anterior chamber. 
She behaved fairly well at operation and well afterwards. Vomit- 
ing occurred once on the evening of operation, and the iris pro- 
lapsed ; abscission was done on the following day. The patient’s 
vision in the operated eye on discharge, 21 days after operation, 
was (corrected) 6/9. 

6. Male, aged 74 years. Urine normal. Right extraction with 
peripheral iridectomy, August 14, 1928. The patient behaved well 
but complained of sleeplessness and lack of appetite before opera- 
tion. There was a very severe haematemesis on the day following 
operation at 4 p.m. and 3 more in the late evening (there was a 
history of ? gastric ulcer). No ill-effects to the eye; left hospital 
in 20 days with corrected vision 6/6. 

7. Female, aged 56 years. Urine normal. Left extraction with 
peripheral iridectomy October 5, 1928; behaved very well. Com- 
plained of a ‘‘ bilious attack ’’ on the 14th and vomited twice. 
There were no ill-effects, and the patient left in the routine time 
with vision 6/36. 

8. Male, aged 61 years. Urine normal. Morgagnian cataract. 
Left extraction with complete iridectomy, October 8, 1928; behav- 
iour good. Vomited 7 a.m. the following day ; no ill-effects. Left 
in routine time with vision 6/36, much lens matter being present. 
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9. Female, aged 53 years. Urine normal. Left simple extrac- 
tion, with conjunctival bridge, October 10, 1928. Behaved well; 
vomited at 8.30 p.m. on the day of operation; no ill-effects were 
noted, though the patient was myopic 20 D. Left in routine time 
with vision 6/386. 

10. Female, aged 76 years. Urine normal. Right simple extrac- 
tion, October 26, 1928. Behaved very badly at operation and was 
very restless afterwards. Vomited 1.30 p.m. on the following day ; 
no ill-effects. Considerable mental disturbance ensued; there was a | 
small hyphaema on the 29th. Left in routine time, seeing fingers 
at 2 metres with a +13 D.Sph., accurate refraction being 
impossible. 

11. Female, aged 65 years. Urine normal. Right extraction 
with peripheral iridectomy, October 25, 1928; behaviour good at 
operation, though mental disturbance followed. omited on Octo- 
ber 28, 1928, one hour after 4 gr. of morphia had been given, and 
frequently during the night; again three times on the following 
day. No ill-effects ; left hospital in 17 days with vision 6/24 (much 
lens matter). 

12. Female, aged 83 years. Urine normal. Right extraction 
with peripheral iridectomy, October 25, 1928; behaved well. At 
2 p.m. on the following day the patient sat up in bed and vomited ; 
she also vomited twice on the 30th. The pupil was a little drawn 
up; keratic precipitates appeared in the eye and persisted until 
after discharge; she left hospital in 22 days with vision ‘* hand 
movements.’’ The eye eventually did well. 

13. Female, aged 78 years. Urine normal. Left extraction with 
peripheral iridectomy, November 17, 1928; behaved well. Vom- 
ited the day after, once; no ill-effects. Left hospital in routine 
time. 

14. Male, aged 60 years. Urine normal. Right extraction with 
complete iridectomy, November 23, 1928; behaviour was very bad 
indeed at operation, the patient squeezing hard. He vomited a 
large volume of dark-coloured fluid (resembling altered blood) on 
the following day at 12.30 p.m.; from 9 p.m. onwards he vomited 
at intervals for 4 hours. No ill-effects; left in routine time with 
vision 6/12. 

15. Male, aged 59 years. Urine normal. Left simple extraction, 
November 27, 1928; behaved well. WVomited in the early morning 
of 80th, with no ili-effects ; left hospital in 21 days (delay caused by 
atropine irritation) with vision 6/18. 

16. Female, aged 66 years. Urine normal, Left extraction with 
peripheral iridectomy, November 13, 1928; behaved well. Vomited 
once on the following day ; no ill-effects. It had taken a long time 
to get this patient’s culture clean; when the other cataract was 
extracted (previously) keratic precipitates were found in the eye 





362 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


after operation, and the same occurred in this eye, necessitating a 
prolonged stay of 7 weeks. Vision on discharge, 6/9. 

17. Female, aged 70 years. Urine normal. Right extraction 
with complete iridectomy, January 3, 1929. Behaviour at opera- 
tion was exceedingly bad, the patient squeezing hard; she vomited 
immediately on return to the ward. She was a very restless patient, 
and had bouts of sneezing during the 3 days following operation ; 
there were, however, no ill-effects to the eye. She became quite 
mentally deranged, and although discharged in routine time, 
vision could not be taken. 


Note.—It is, I think, justifiable to exclude from this list Nos. 
4 and 6, since the vomiting in these cases evidently had the very 
slightest connection, if any, with the operation for cataract. 

The following facts emerge from this list :— 


1. In 141 cases of cataract operation, vomiting occurred in 15 
—a proportion of 10.6 per cent. 

2. Of these 15 cases of vomiting, 12 were female patients—a 
proportion of 80 per cent. 

3. Inthe 15 cases, ill-effects to the operated eye as an apparent 
result of the vomiting occurred in 5 cases—a proportion of 33.3 per 
cent. Actual prolapse of iris occurred in 2 cases—a proportion of 
13.3 per cent. 

4. In the majority of cases, when vomiting occurs it does so 
within 3 days of operation. 

It is important to note that of the 141 cases under consideration, 
10 of them—i.e., 7.1 per cent.—had a prolapse of the iris in the days 
immediately following operation for no discoverable reason. Of 
these, 7, or 70 per cent., were female patients. Finally, during the 
period under review, some 20 patients were, by way of experiment, 
given the ordinary hospital breakfast on the morning of operation 
—which includes tea and bread and butter ad lib., and a boiled egg. 
In none of these cases did vomiting occur, and no disadvantage 
was seen to accrue from the practice—indeed, it would seem that 
extra comfort, from which usually follow more confidence and bet- 
ter behaviour, is insured for the patient by the avoidance of the 
more rigid dietary. 


Some important conclusions may be drawn from the above data. 
In the first place it appears that vomiting after cataract extraction 
is a far less serious occurrence than is generally supposed, and 
that it is very rare for any harm to happen to the operated eye as 
aresult. This is of great interest considering the effort necessarily 
involved, especially as vomiting usually occurs before the edges 
of the incision have had time to become at all firmly united. It 
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would seem that there is little to gain from excessively rigid treat- 
ment of patients after extraction in the direction of forbidding move- 
ment of any kind ; for every patient who has a prolapse as an appar- 
ent result of vomiting there are five who suffer the same misfortune 
for no apparent reason—all being otherwise under the same con- 
ditions. The high proportion of female patients in whom prolapse 
of the iris occurs after extraction, both apparently spontaneously 
and after vomiting, is of interest, and may indicate a lack of tone 
in the iris of these as compared with male patients. 

On the other hand, the more frequent occurrence of vomiting 
in female patients may afford a clue to the cause of this disorder, 
which is usually considered to be merely a matter of pos- 
ture, the enforced lying in the unnatural supine position causing 
unusual stresses to be set up in the stomach wall, which in their 
turn cause vomiting. The female predominance may, however, 
indicate that it is a purely nervous phenomenon, occurring in the 
more apprehensive and “* highly-strung ’’ sex. Alternatively, the 
constant use of purgatives by females is a well-known fact; it is 
reasonable to assume that their use causes a chronic irritation of the 
gastric and duodenal mucosa, which in a time of exceptional strain 
reveals itself in vomiting. The familiar occurrence of vomiting 
after squint operations is probably due to the passive movement 
of the ocular muscles and their retention in an unnatural position; 
such retention does not, however, occur after cataract operations, 
and it is not likely that the small amount of passive movement 
which sometimes (but not always, especially in obedient patients) 
occurs during operation for cataract would warrant an explanation 
on these lines. 

The final conclusion which may be drawn from these observa- 
tions is also important. No useful purpose appears to be served by 
the comparative starvation of patients before operation for cataract 
—indeed, the reverse may well be the case, for there is no doubt 
that the withholding of a usual meal from a patient is not conducive 
to a feeling of bien-étre or even of resignation, whereas these feel- 
ings would certainly tend to help the patients’ behaviour on the 
operating table, making them less apprehensive, and more passive 
and obedient. The number of patients operated upon after a full 
breakfast is not enough to justify any definite conclusions being 
drawn ; but enough has been done to encourage one to continue the 
experiment, since it is proved that comparative starvation does not 
prevent vomiting, nor in any case did the partaking of the usual 
meal cause it. 
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OPTIC NEURITIS IN SECOND EYE FOLLOWING 
PERFORATING WOUND AND EXCISION 


BY 


FRANK W. Law 
SENIOR HOUSE SURGEON, MOORFIELDS EYE HOSPITAL 


THE two cases recorded below appear to me to be of sufficient 
interest to deserve publication. 

Case 1. R.S. Male, aged 20 years. On June 22, 1927, this 
patient sustained a perforating wound of the right eye from a piece 
of vulcanite. There was an irregular wound of the centre of the 
cornea to which the iris was adherent, though there was no actual 
prolapse ; the lens was grossly injured, only a dull temporal reflex 
being obtained; vision was reduced to counting fingers at 12 
inches. The left eye was normal, with vision 6/6 and J. 1. On the 
30th the synechia was divided; curette evacuation was performed 
on July 7; the synechia was again divided on July 28 and August 
11—in every case but the last there was still some remaining ad- 
hesion of iris to cornea. On August 23 there was considerable 
ciliary injection, with oedema of lids; the iris was free but dis- 
coloured ; there were no keratic precipitates nor aqueous flare, but 
some endothelial bedewing was present. There was no red reflex, 
and the tension was low. The left eye was normal, and the differ- 
ential white count also normal. It was, however, decided to excise 
the right eye; this was done on September 6, and the patient was 
discharged on the 10th; the left vision was then 6/9 partly, im- 
proved to 6/5 with a horizontal cylinder of -0.75D. 

On November 3 the patient complained of slight pain in the left 
eye; vision was 6/6 unaided. Nothing further of note occurred 
until August 9, 1928, when he complained of blurred vision in the 
eye; vision was then found to be 6/12 unaided, improved to 6/6 

: with +0.75 D.Sph. 
sip +0.75 D.Cyl. 100° 

On November 5 the patient was sent up to Hospital by his doc- 
tor on account of poor vision :—it was then found to be 6/36 with 
his glass, and not improved. Nothing abnormal was revealed on 
examination of the eye. The patient gave a history of severe nasal 
catarrh one month previously, but complained of no pain in the 
eye. On November 8 slight blurring of the disc was noticed, with 
a questionable pallor on the temporal side; there was also a 
suggestion of facial Parkinsonianism. Neurological examination 
revealed no extra-ocular cause, and a course of potassium iodide 
was advised; the urine was normal. The ear, nose, and throat 
report was to the effect that the tonsils were red; the nose was free 
from pus, which was, however, present in the post-nasal space ; 


This correction was ordered. 
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a swab revealed the presence of M. Catarrhalis, S. Aureus, and 
Pneumo-bacilli. X-ray examination showed that the sinuses were 
clear, the nasal septum deflected, and the turbinates sufficiently 
enlarged to cause obstruction. Tonsillectomy was recommended, 
and a gargle and paint ordered. The Wassermann reaction was 
negative. 

The patient was readmitted to hospital on December 1. Careful 
enquiry after other symptoms elicited nothing except a possible 
slight increase during the last 3 months of the patient’s customary 
stammer. The eye showed no gross change ; the pupillary reaction 
was ill-sustained, and a condition of hippus was present. The 
slight lack of definition of the disc, with temporal pallor, was still 
noticeable; the vessels appeared normal. Vision was 6/36 pt., 
not improved, and J.4 at 6 inches—refraction was + 1.25 horizontal, 
+0.75 vertical. The visual field was full, and the blind spot nor- 
mal; there was a small central scotoma for red and green. On 
December 4 the neurologist’s report gave no suggestion of early 
disseminated sclerosis; on December 13 an X-ray photograph of 
the skull was taken, which revealed no abnormality of skull, nor of 
sella Turcica in particular. Faint evidence of connective tissue 
along the vessels near the disc was noted on January 1, 1929. 

There was no improvement in the vision as a result of in-patient 
treatment, which included atropine, local heat, hot-air baths, mer- 
cury, and iodides, with intramuscular milk injections; the patient 
was discharged on January 2, when the visual acuity with a 
+1.5 D.Sph. was only sufficient to enable him to count fingers at 
2 metres. 

Case 2. I. S. Female, aged 16 years. The perforating wound in 
this case was to the left eye, and was caused by a knife held in the 
patient’s hand. It extended from a point half-way out on the cor- 
nea, at 4 o’clock, horizontally inwards to a point 4 mm. outside the 
limbus ; ciliary body and lens were involved, and the iris was torn 
and prolapsed. The case was admitted on the day of the accident, 
May 25, 1928, and the eye excised on the 30th. Convalescence was 
uneventful, and on discharge on June 4 the right eye was normal, 
vision being 6/6 partly, unaided, and 6/6 all with a + 1.0D.Sph. 

The girl attended regularly as an out-patient, and nothing of 
note occurred until October 13 when she complained of pain in the 
tight eve of one week’s duration, with mistiness of vision for one 
day. She was readmitted to hospital, and on close enquiry it was 
found that she had suffered from headaches ever since she had left 
hospital, and had vomited on the day before readmission. There 
was still some pain in the right eye, especially on movement; on 
examination all but the fundus was normal. The optic disc was 
swollen to 3D., the margins were blurred, and there was some cir- 
cumpapillary retinal oedema. All the arteries were constricted 
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near the disc, attaining their normal size peripherally ; the lower 
branch of the central artery pulsated on pressure, while the upper 
did not; the veins were all engorged with the exception of the 
superior nasal. There were no haemorrhages, and the macula 
was normal. Central vision was poor, especially for colours, and 
was reduced to counting fingers at 12 inches; with a +5.0D.Sph., 
fingers were counted at 1 metre ; projection was accurate. The field 
of vision was full, and the blind spot showed only slight horizontal 
enlargement. No extraocular disease was found by the neuro- 
logical and other departments, with the exception that there was 
some pyorrhoea; the mouth was, however, satisfactory after scal- 
ing and treatment. 

Treatment consisted in local dry heat, and hot air baths, atropine, 
and iodides. The patient complained of right earache on the 16th 
which responded to simple treatment. 

On the 22nd there was less swelling of the disc, and all the ves- 
sels pulsated on pressure; fingers were counted at 2 feet (unaided). 
On the 31st there was no measurable swelling, and vision, with the 
aid now of a + 6.0 D.S. had improved to 6/9. The patient was dis- 
charged on December 7 to a Convalescent Home, vision being still 
as above; there was slight pallor of the disc, with blurring of its 
margins. On her return on December 27 vision was still 6/9 ; the 
disc appeared normal, and the visual field was full. No change 
has since been noted. 

The possibility of the involvement of the second eye being pure 
coincidence in each of the above cases must be at once admitted: 
but in case this were not so, it would be of considerable interest if 
these notes brought to light any similar cases hitherto unrecorded. 

I am indebted to the honorary surgeons concerned, Sir John 
Parsons and Mr. Frank Juler, for their permission to report these 


cases. 








NOTE ON THE CONTINUOUS EMPLOYMENT OVER 
A PERIOD OF YEARS OF SOLID ATROPINE AND 
COCAINE FOR CHILDREN’S REFRACTION 


BY 
ERNEST THOMSON 


STIRLING 


THE continuous employment of one method of doing anything, 
over a period of years and a large number of cases, furnishes not 
only a mass of statistics if one cares to extract these, but also gives 
a general impression of the value of the method, which is perhaps 
even more useful than bald figures. During the fourteen years 
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of my connection with the Education Authority of the County of 
Lanark only one routine method of cycloplegia has been employed, 
that by means of the Ophthalmic Tabloid B. (B. W. & Co.). This 
tabloid contains atropine hydrobromide 1/200 gr. and cocaine 
hydrochloride 1/200 gr. During the period named I have 
examined the refraction of some 10,000 children; the exact figures 
are immaterial. Since the end of the war the Authority has em- 
ployed other oculists besides myself and the same method has been 
employed continuously by these colleagues with, I am given to 
understand, complete satisfaction. Thus the material upon which 
to found an opinion is at least considerable. 

The use of atropine tabloids was reported on by Moxon in 1913 
(Lancet, October 11). When appointed oculist to the Education 
Authority (or, as it was then, the Secondary Education Committee 
of the County of Lanark) in 1914, that is in the earlier days of school 
medical treatment, I decided to give a trial to the method and selec- 
ted the atropine and cocaine combination. It has been used 
exclusively ever since, although, should the accommodation 
not be paralysed in 1 to 1} hours, atropine ointment is usually given 
for home use, the ointment being omitted on the morning of the 
second examination, when a tabloid is again applied.* As one 
would expect, considering the preponderating number of astig- 
matic cases that are sent to the school oculist, the tabloid is not 
effective every time any more than a single drop of atropine solution 
would be. To obtain exact. numbers from the case-books would be 
too laborious and not worth while, but, thinking back, I would say 
that, assuming a dozen cases, the greater number astigmatic or pre- 
senting high errors, one case on an average might require further 
atropine. The method is simple to use, it is clean and, within the 
limits set by the flow of tears, exact. No doubt it is somewhat more 
expensive than solution, but it must be remembered that solutions 
require renewal, or at any rate sterilization, that they are less exact, 
and that they are more wasteful. Greasy preparations are unsatisfac- 
tory for refraction within an hour or so, on account of the film of 
grease on the cornea. There are various simple methods of apply- 
ing the tabloid. Personally I think the butt end of a clean pen nib 
is as good as anything. One nurse became extraordinarily expert 
in taking up the tabloid in her fingers and inserting it before the 
child had the least idea of anything being done. The average 
individual would find difficulty in doing this and in any case it is 
not an ideal procedure. Moxon, if recollection serves, described 
a method of simultaneous binocular application, but nowadays the 
British child is so accustomed to doctors and nurses that only very 





*It is worth noting that a full hour at least is required before attempting the 
retinoscopy, a fact which is perhaps against the single application method, in either 
solid or liquid form, in private practice. 
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seldom is there any serious disturbance of the equilibrium or 
inconvenient flow of tears. Even the youngest are usually quite 
heroic unless by any mischance the oculist be mistaken for the 
dentist. Even the school dentist does not now encounter so much 
opposition as formerly. 

I have no recollection of any case in which the total dose of 
1/100 gr. of each drug caused inconvenient symptoms, though 
a slight dryness of the mouth is not uncommon. Nor to my recol- 
lection has any parent complained that the child had been affected 
after leaving the clinic. At times a child will suddenly turn faint 
immediately after the application, but that is due to ‘‘ nerves ”’ 
not to the drug. The drug is not used should a child seem to be 
unwell. Children are not allowed to return to school on the day 
they have atropine. A second tabloid is not applied on the same 
day, should one tabloid be ineffective. I have never forgotten an 
episode at out-patients at hospital a good many years since. My 
colleague had used scopolamine for refraction in an adult working 
man. As it happened, said colleague was called away, leaving his 
patients to me, and eventually I was obliged personally to conduct 
this hefty labourer, giddy and staggering, to the lavatory—and 
stand by. 

There is one-other point to which reference may be made. It 
has happened now and then that a series of cases on one day would. 
prove refractory to the tabloid, and it almost seemed as if some par- 
ticular tube contained tabloids of less potency than usual. On the 
other hand it might be pure coincidence. Messrs. Burroughs, 
Wellcome & Co. assured me that the dosage was constant. But 
there is reason to suppose, with all d::c deference to this great firm, 
that it is possible to have sampirs of atropine of varying potency. 
In an article in the Lancei I had read about this, but neither the 
title nor the name of the author would come to mind. Neither 
Messrs. Burroughs, Wellcome & Co. nor the editor of the Lancet, 
nor readers of the British Journal of Ophthalmology, of whom I 
made enquiry in 1923, led me to it, yet recently in that most in- 
formative book the Extra Pharmacopoeia of Martindale and West- 
cott I found a reference which seems to be the one sought. It is by 
H.R. Jensen (Lancet, ii, 1916, p. 797). Here is the quotation :— 

‘* Atropine is to all intents an intimate mechanical mixture of 
d- and I-hyoscyamines (i.e., dextrorotatory and laevorotatory) 
which differ in physiological effect. The purest atropine contains 
these two constituents in almost precisely equal quantities. This 
is not the case in the solanaceous alkaloids. Cushny showed that 
0.045 mgr. I-hyoscyamine had the same optic effect as 0.55 mgr. of 
d-hyoscyamine, hence the variety |. has twelve times the strength 
of the latter. A sample of Egyptian henbane (H. muticus) yielded 
at least 83 per cent. of its alkaloids as |-hyoscyamine. 0.5 per cent. 























‘TUMOURS 369 


solutions of this are equal to 2 per cent. solutions of atropine for 
ophthalmic purposes.’’’ The Extra Pharmacopoeia states that 
while prior to the war atropine was derived from Central Europe 
it is now being made from Egyptian henbane in this country in 
larger quantities. From all this it seems clear that mistakes are 
possible, but since no overdosage has ever been suspected in the 
B. W. preparation it seems much more likely that the dosage is 
completely standardised and that the occasional run of failures is 
merely coincidental. 








ABSTRACTS 


I.—TUMOURS 





(1) Barletta, Vincenzo (Catania).—The value of raised intra- 
ocular tension in the differential diagnosis between glioma 
and pseudoglioma. (L’Ipertensione del bulbo nella diagnosi 
differenziale tra Glioma e Pseudoglioma.) Ann. di Ottal. e 
Clin. Ocul., Year LVII, p. 66, 1929. 


(1) While it is usual to find that cases of glioma have raised 
tension, and cases of pseudoglioma are hypotonic, or tend to 
become so, the rule is not an absolute one and Barletta describes 
a case in which in a true glioma the tension in the early stages fell 
as low as 12mm. Hg. _In the later stages, the tension was raised. 
In discussing the possible causes of this lowered tension, he admits 
the possibility of detachment, but suggests also, that there may be 
atrophy of the iris and ciliary body and consequent diminution of 
aqueous secretion. 

LESLIE PATON. 


(2) Schuster, E. (Kénigsberg).—A case of psammoma. (Ein Fall 
von Psammom.) Zeitschr. f. Augenheilk., Bd. LXIII, S. 65, 
1928. 


(2) Schuster describes a case of psammoma of the optic nerve 
occurring m a man aged 20 years. The ophthalmoscopic 
appearance was that of complete optic atrophy with chalky white 
discs and thin or partially obliterated arteries; there was also the 
appearance of retinal pigmentation characteristic of old chorio- 
retinitis. There was a history of a slow and gradual loss of vision. 
X-ray photographs of the optic nerve showed the presence of a 
well-differentiated granular shadow with a sharp outline; on the 
appearance of this shadow with its clear-cut characteristic nature, 
a diagnosis of psammoma was made, which was confirmed on sub- 
sequent histological examination. 
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Schuster points out that the majority of optic nerve tumours 
originate in the nerve itself and are gliomatous in nature; a 
minority—endotheliomata and psammomata—originate in the 
sheath. When the latter arise on the outside of the sheath they do 
not necessarily injure the fibres, but intrathecal endotheliomata are 
prone to injure the nerve and also to spread outwards through the 
dura. Occasionally also they may spread intra-ocularly. Such a 
tumour may originate intra-cranially and spread secondarily into 
the nerve; but in the present case an accurate diagnosis was pre- 
cluded by the presence of old chorio-retinal lesions which made it 
impossible to take reliable visual fields. 

W. S. DuKE-ELDER. 


(3) Hudson, E. Charlton (Bengal).—A case of gliosarcoma of 
the retina. Lancet, September 22, 1928. 

(3) Hudson, who is Medical Superintendent of the Santal 
Missionary Hospital, Bengal, reports a case of unilateral ‘‘ ulcer- 
ating tumour, the size of a lemon, protruding from the orbit and 
evaginating the palpebral conjunctiva.’’ The fellow eye was 
sound and there were no signs of any secondary deposits elsewhere 
in the body, glands or otherwise. The orbit was exenterated and 
the case did well. Unfortunately the parents moved the child a 
month later to their home thirty miles away, so that there is no 
further record. An excellent photograph of the mother and child 
accompanies the article and shows well the very large size of the 
tumour. There is no pathological report. 

ERNEST THOMSON. 


(4) Gourfein, D. (Geneva).—Epibulbar papilloma in course of 
transformation into malignant tumour on an eye injured 


more than forty years previously. (Papillome épibulbaire en 
voie de transformation en tumeur maligne, sur un oeil 


traumatisé plus de 40 ans auparavant.) Rev. gén. d’Ophtal., 
January, 1928. 

(4) In the light of a case of his own Gourfein discusses the 
vexed question whether an ocular traumatism can give rise to a 
malignant tumour. Authors are divided on the point. Since this 
tumour, a papilloma which pathological examination showed to be 
becoming malignant, did not attract the patient’s attention until 
some forty years after injury to the sclero-corneal region with a 
pair of scissors, Gourfein indicates that, under ordinary circum- 
stances, he does not consider that the injury (which had resulted in 
a leucoma adhaerens at the corneal limbus) could be responsible 
for the malignant growth so long afterwards. On the other hand, 
a brother of the patient had died of cancer of the stomach. He 
discusses the question pro and con and comes to no conclusion. 














‘TUMOURS 371 


Gourfein, however, indicates the salient points of the case in the 
following words :—‘‘ No doubt this observation is not capable 
of solving the problem but it presents two points of interest. The 
first point is that here is a new case where, in an individual heredi- 
tarily predisposed and having a wounded organ, a neoplasm de- 
velops in this organ and nowhere else. The second point is_ 
equally interesting, namely, that a papilloma, which is character- 
ised by frequency of recurrence, has not recurred in this patient, 
operated on nearly three years ago, in spite of the fact that this 
papilloma was already in course of carcinomatous transformation.’’ 


ERNEST THOMSON. 


(5) Cohen, Martin (New York).—A case of chloroma with 
ocular lesions. Arch. of Ophthal., May, 1928. 

(5) Cohen’s paper opens with a general description of chlor- 
oma which is a relatively rare disease, but malignant, having a 
predilection for the skull, upper lids and orbit in children. It is 
probably a form of myelogenous leukaemia, as blood changes are 
associated with formation of the tumours whose greenish colour 
is due to a haematogenous pigment. The colour is bleached by 
exposure to the air for a few minutes. Treatment is of little value 
but X-rays, radium and blood transfusion have been tried. Cohen’s 
case was in a Jewish boy, aged 44 years, who had had his tonsils and 
adenoids removed. Following the operation he became anaemic 
and very restless. Ten days later there was bilateral proptosis 
with swelling of the lids and the condition progressed steadily. A 
differential blood count at this time was not characteristic but a 
later examination showed 7 per cent. of myelocytes and 4 per cent. 
of myeloblasts. The conjunctivae, media and vision were normal 
at the time the proptosis was first discovered and there was slight 
improvement under X-ray treatment. About 6 weeks later the pro- 
ptosis increased and there was involvement of the optic nerve, the 
facial and the ophthalmic division of the fifth, causing papillitis, 
exophthalmos, lagophthalmos, and corneal infiltration with anaes- 
thesia. A flat infiltrating mobile mass could be felt in the orbit 
below the supra-orbital ridge. The eye was enucleated, exposing 
a greenish coloured mass which was dissected out of the orbit. The 
patient’s general condition became worse and he died 16 days later. 
No autopsy was permitted. The pathological changes in the eye 
consisted chiefly in infiltration of the uveal tract with nodules made 
up of myelocytes and myeloblasts ; these cells were also present in 
large numbers in the intervaginal, space of the optic nerve and in 
the retrobulbar space. 

F,. A. WILLIAMSON-NOBLE. 
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(6) Nakayama, Narhide (Sendai).—On the transplantation of 
rabbit sarcoma on the cornea. (Ueber die Transplantation 
von Kaninchensarkom auf die Hornhaut.) Arch. f. Ophthal., 
Vol. CXVIII, Pt. 4, 1927. 


(6) Nakayama here first refers to the unsuccessful attempts 
made by several writers to produce by transplantation a primary 
malignant tumour in the cornea of animals of the same species. 
His own experiments with spindle-celled rabbit sarcoma were at 
first also unsuccessful, and he attributed this failure to the insuffi- 
cient nutrition provided by the cornea for the tumour cells : but he 
finally succeeded by performing repeated paracentesis of the 
anterior chamber after inoculation of the cornea, and thereby in- 
creasing its nutrition. 

A circular opacity appeared round the point of inoculation and 
gradually increased in extent and density: & to 4 weeks elapsed 
before definite signs of new growth formation could be clinically 
observed. The developing sarcoma with its new-formed vessels 
was of a greyish-red colour, relatively sharply defined, and presen- 
ted a smooth surface. 

Microscopical examination showed that the new growth was 
confined to the central or deeper layers of the cornea. The grow- 
ing tumour cells in the early stages spread towards the periphery 
along the interlamellar lymph spaces in the form of chains which 
formed anastomoses with one another, and in the further develop- 
ment of the tumour the formation of new vessels from the conjunc- 
tiva played an important part. 

The author studied the effect of radium on these new growths and 
found that, while it had a destructive action on the sarcoma cells 
in the more superficial layers, the deeper parts of the tumour were 
more resistant. 

THOS. SNOWBALL. 








IIL.—ANATOMY AND PHYSIOLOGY 


(1) Creed, R. S., and Grant, R.—On the latency of negative 
after-images following stimulation of different areas of the 
retina. Jl. of Physiol., November, 1928. 


(1) Creed and Grant confined themselves to the ordinary 
persistent after-image, using white discs as test objects. The 
latency was longest at the fovea, and shortened rapidly, and then 
lengthened to a new maximum, at 2.5° from the fixation point, 
giving a characteristic ‘‘ hump ”’ on the curve. It then gradually 
shortened to the periphery. ‘They interpret this as follows: The 
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initial steep fall is exclusively a cone curve, and is indicative of 
functional differences between the cones in the centre of the fovea 
and those further out; the ‘‘ hump ”’ is due to the rods replacing 
the cones as the dominant receptor organ in and beyond this area. 

The after-images of discs of varying size in the centre of the 
field were investigated, and the latency of the after-image of the 
disc as a whole was found to correspond to the region of retina 
on which the image of its edge falls. Juliasz found that the latency 
shortens as the size of disc increases: they confirm this only when 
the centre of the disc is the fixation point; outside this the areal 
extent of the primary image is devoid of influence. The explana- 
tion of Juliasz’s finding is that at the macula the edges of the disc 
are falling successively on receptors of changing character. 

They agree with Juliasz that within wide limits the latent period 
is not dependent on the intensity of the primary image, and that for 
short durations of primary stimulus the latent period shortens as - 
the duration is lengthened. 

G. G. PENMAN. 


(2) Adrian, E. D. and Mathews, R.—The action of light on the 
eye. PartI. The discharge of impulses in the optic nerve 
and its relation to the electric changes in the retina. J]. 
of Physiol., Vol. LXIII, p. 378, 1927. 

Part II, The processes involved in retinal excitation. Jl. 
of Physiol., Vol. LXIV, p. 279, 1928. 

Part III. The interaction of retinal neurones. Ji. of Physiol., 
Vol. LXV, p. 273, 1928. 

(2) A piece of research work of considerable interest and funda- 
mental importance on the action of light on the eye has been carried 
out by Adrian and Mathews in the physiological laboratories 
at Cambridge. It forms part of a study of the physiology of nerve 
impulses generally, which is being pursued by Adrian. The re- 
search consisted essentially in the observation of the optic nerve 
currents under varying conditions. The action currents were 
picked up by two electrodes and the electrical variations were 
recorded by a capillary electrometer whose variations were 
traced on a moving film. In the dark the nerve is usually free from 
action currents but when the eye is illuminated, after a latent 
period, the record shows a series of oscillations, whose frequency 
is greatest immediately after the commencement of stimulation, and 
then declines, at first rapidly and then more slowly. If the illu- 
mination has lasted for some time there is a renewed outburst of 
impulses when the light is turned off. The important thing about 
these action currents is that they do not differ appreciably in time 
relation or in grouping from those in other sensory nerves. Their 
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size is not affected by the strength of the light stimulus, that is, 
they conform to the all-or-nothing principle. 

When the retinal image is small the effects of an increase in the 
size of the image are the same as those of an increased intensity of 
illumination. The latent period before the discharge of current 
commences and the nature of the discharge itself are therefore 
dependent on the quantity of light which reaches the retina in unit 
time: that is, the nature of the discharge in the optic nerve varies 
as area of retina stimulated x intensity of light. A similar relation 
holds good with regard to the duration of the stimulus., If flashes 
of light are used it is found that a definite quantity of light (i.e., 
intensity x duration x area) produces the same type of reaction 
although the retinal area illuminated is made to vary as widely as 
from 0.08 to 0.9 mm. diameter. This relation is an important 
finding and it must mean that the total effect of the light is trans- 
mitted to some region whose extent is independent of the area which 
is illuminated. Such an effect might be due to a spread of the 
photo-chemical processes which occur on the stimulation of the 
retina by light, or, on the other hand, the effect might be the 
result of an overlapping distribution of the nerve paths which con- 
duct the stimuli from the sentient layer. 

When the entire retina, on the other hand, is exposed to uniform 
illumination, the currents in the optic nerve tend to lose their 
usual irregular character and may consist of a series of regular 
waves travelling with a frequency which usually varies from 15 to 
5 a second. This type of discharge occurs, of course, when the 
illumination of the retina is entirely uniform. Adrian has shown 
that these rhythmic waves, which are obviously due to a rhythmical 
waxing and waning in the number of impulses travelling along the 
optic nerve, are due to the fact that the ganglion cells of the retina 
are all working in unison, with alternating periods of rest and 
activity. This co-ordinated action ‘is brought about by a close 
nervous inter-connection between the individual ganglion cells. 
Thus after the administration of strychnine the rhythmical dis- 
charge is greatly accentuated, much in the same way as synchron- 
ous discharges can be elicited from large groups of neurones in the 
spinal cord after the exhibition of this drug. 

Adrian has demonstrated the influence of this inter-connection 
between the ganglion cells in another way. When four points on 
the retina are stimulated simultaneously their effects are summated 
so that the reaction time of the discharges in the optic nerve is 
shorter than when any one of the points is stimulated alone, 
provided the different points lie fairly close to one another. Con- 
tiguous areas of the retina thus appear closely related. The fact 
that this inter-relation is nervous is proved by the observation that 
strychnine causes a marked increase in the area over which the 
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inter-action can take place, for after the administration of this drug 
the effect of the illumination of four points can be summated when 
they lie very much further apart than the maximal distance which 
allows any such effect in the normal retina. The parallel effects 
of the increase in the stimulating light and the increase in size 
of the illuminated area must be due in the same way to a nervous 
summation in the region of the ganglion cells of the excitation 
from the various points. 

As far as concerns the physiology of vision the main bearing of 
these experiments is to emphasise the fact that the retina is not 
a mosaic of receptors or groups of receptors with each group lead- 
ing by an independent pathway to a corresponding nerve fibre. 
No doubt there is a closer connection to one particular fibre, but 
the same fibre is open to the spread of excitation from others parts 
of the synaptic layer. The hjstology of the retina would 
certainly support this view, for the elaborate branching 
processes of the retinal neurones and those of the amacrine and 
horizontal cells would give an ample structural basis for communi- 
cation between the different regions. The retina in fact shows 
many of the properties of the grey matter of the central nervous 
system. The existence of a considerable amount of inter-action is 
shown by the way in which the size of the retinal image influences 
the threshold for colour and the fusion point of flicker as well as 
the threshold for colourless light. These facts by themselves are 
enough to throw doubt on any theories of vision in which the cones 
and their connections with the optic nerve fibres are treated as 


independent units. 
W. S. DuKeE-ELDER. 


(3) Tschermak, A.—Binocular vision and optic merve decus- 
sation. (Binokularsehen und Sehnervenkreuzung.) Zeitschr. 
f. Augenheilk., Bd. LXVI, S. 205, 1927. 

(3) From extensive measurements determined objectively on a 
considerable number of animals, Tschermak has drawn up values 
of the relative extent of their binocular and uniocular visual 
fields. He points out that many vertebrates have a well defined 
area in which the fields overlap and in which binocular vision is 
therefore possible, and that this occurs whether or not there is a 
partial or complete decussation of nerve fibres in the chiasma. In 
the lower vertebrates complete decussation occurs and in these the 
eyes are directed laterally ; it is obvious that the binocular visual 
field is more limited in these than in the higher animals in which 
the eyes tend to be directed frontally and in which a more or less 
definite semi-decussation occurs. In the binocular visual area of 
these animals the sensorial co-operation of the two eyes is prob- 
ably not unlike that which occurs in man, the essential difference 
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between them being that the fovea in the lower animals lies 
outside of the binocular area and is directed laterally. Tschermak’s 
work on this subject is well known and dates from 1902. A gen- 
eral discussion of ‘the literature with the bibliography is included 


in the paper. 
W. S. DuKE-ELDER. 


(4) Gasteiger, H., and Hidano, Ko (Innsbruck).—Experimenta! 
researches on the mode of development of the congenital 
malformations of the eye. (Experimentale Beitrage Zur 
Frage der Enstehungsweise der angeborenen Missbildungen 
des Auges.) Arch. f. Ophthal., Vol. CXIX, 1928. 


(4) Gasteiger and Hidano approached this problem along 
two different lines of laborious research, viz. by producing grave 
disturbances of internal secretions in white rats, and by exposing 
white rats and mice to X-rays. In the first case extirpation of the 
suprarenal and the thyroid glands was performed, and in later 
experiments thymus extract was administered. 

The results on removal of the thyroid glands and on giving 
thymus extract were negative, but in the litters of some animals 
from which the suprarenals had been excised, malformations— 
anophthalmos, coloboma of the iris, microphthalmos with colo- 
boma—were found. 

In the X-ray experiments on rats complete anophthalmos 
occurred in several cases, in one animal microphthalmos with 
irideremia : in the mice iris coloboma was observed. 

These experiments conducted on different lines gave surpris- 
ingly similar results that are not attributable to mere chance. In 
the second series, in which positive results were obtained by ex- 
posure of females to X-rays, they consider that the follicles were 
affected by the radiation, but they offer no éxplanation as to the 
effect of the disturbance of internal secretion upon the production 


of these ‘‘ parakinetic ’’ malformations. 
THOS. SNOWBALL. 


(5) Ishikawa, F. (Sendai).—On the effect of tenotomy of the 
ocular muscles on the intraocular pressure, together with 
remarks on the existence of the anterior ciliary arteries in 
the rabbit. (Ueber die Einwirkung der Tenotomie der 
Augenmuskeln auf den intraocularen Druck, nebst Bemer- 
kungen ueber die Existenz der vorderen Ciliararterien beim 
Kaninchen.) Arch. f. Ophthal., Vol. CXIX, 1927. 


(5) Ishikawa found that immediately after tenotomy of the 
extraocular muscles the intraocular pressure fell considerably, but 
very soon it rose again, and in 20 minutes was usually slightly 
higher than before operation. This was followed again, after 3 
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hours, by a hypotony of varying degree, which persisted with 
slight variations for 7 to 14 days, and it was not till after this period 
that the tension of the eyeball returned to normal. These changes 
in tension were mainly due to the tenotomy of the superior and 
inferior recti muscles and in much less degree to that of the other 
recti, whose insertion into the sclerotic is situated much further 
behind the limbus than that of the former. The fall in the intra- 
ocular pressure, which, with proptosis of the eye, immediately fol- 
lows the tenotomy, is most probably due to the sudden release 
of the traction of the muscles on the eyeball, and this will, in the 
next few moments, induce hyperaemia of the ciliary processes with 
accelerated flow of the aqueous, and a consequent temporary rise 
in tension. 

The diminished tension that persists for two weeks he considers 
to have a close connection with the post-operative chemosis of the 
bulbar conjunctiva and the hyperaemia at the sites of operation, 
which continue for the same period. 

As regards the existence of anterior ciliary arteries in the rabbit 
his experiments confirm Leber’s findings that the arteries running 
in the recti muscles send no branches through the sclerotic into the 
iris and ciliary body ; their blood supply is solely provided by the 


long ciliary arteries. 
THOS. SNOWBALL. 








III.—_MISCELLANEOUS 


(1) Colbat, A. (Lyons).—The eye and the sympathetic system. 
(“ L’oeil et le sympathique.”) Jl. de Méd. de Lyon, March, 
1928. 

(1) In the course of an article reviewing our knowledge of the 
sympathetic system in its relationship to the eye, Colbat discusses 
the problem of spasm of the retinal vessels. That the retinal 
arteries carry vaso-motor fibres appears to be established. Experi- 
mentally, irritation of the sympathetic in the neck leads to con- 
striction of the retinal arteries in the case of the rabbit, though it 
gives rise to the contrary effect in the dog and the cat. In man 
the evidence is not quite clear, but in all probability sympathetic 
irritation leads to vaso-constriction. The presence of these fibres 
does not indeed explain the whole problem of spasm of the retinal 
vessels and its clinical course, but is of considerable assistance. 
The rationale of the use of amyl nitrite in cases of arterial spasm 
is its action on the sympathetic; dionine, in powder form or con- 
centrated solutions has been used with a fair degree of success in 
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a case under the author’s observation—its mode of action being 
the induction of congestion which takes the place of anaemia pro- 
duced by the arterial spasm. 

The author also believes that the sympathetic plays an important 
part in cases of retro-bulbar neuritis. He would regard these as 
the result of arterial spasm of a less severe type. This spasm is to 
be diagnosed not by the ophthalmoscope but by the increase of 
the arterial tension of the eye. In cases of retro-bulbar neuritis the 
author has found the retinal arterial tension always to be increased ; 

. when the disease is subsidiary, either as a result of operative inter- 
ference on the sinuses, or spontaneously, the retinal arterial tension 
falls. The changes in the tension can be recognised ophthalmo- 
scopically owing to obvious vaso-dilatation. Operations on the 
sinuses and the nose cure many cases of retro-bulbar neuritis : 
where frank sepsis has been relieved it is easy to see why cure 
should have resulted ; but in many cases the lesion of the sinuses 
or of the nose are by no means marked. The favourable results 
obtained in these cases in spite of expectation to the contrary are, 
in the author’s opinion, to be explained by the existence of a naso- 
ocular reflex, called into play by operative interference in the nose. 
This reflex acts on the sympathetic fibres along the retinal arteries 
and relieves the spasm. The author brings forward some evidence 
to prove the existence of this reflex. His conception of the path- 
ology of retro-bulbar neuritis is interesting, if not very convincing. 


A. SOURASKY. 


(2) Bartels, Martin (Dortmund).—Affections of the interior of 
the eye associated with affections of theear. (Erkrankungen 
des Augeninnern im Zusammenhang mit Erkrankungen des 
Ohres.) Zeitschr. f. Augenheilk., Vol. LXVI, 1928. 


(2) Affections of the conjunctiva associated with deafness 
appear to be coincidences. This, however, is not the case with 
the deafness seen in conjunction with the interstitial keratitis of 
congenital syphilis. In the experience of Bartels it is intimately 
related to the degree of iridocyclitis present ; the deafness appears 
subsequent to the iridocyclitis ; the cyclitis clears up but the deaf- 
ness progresses. The deafness is generally of the labyrinthine 
type. Deafness may also appear in any other variety of iridocy- 
clitis: the two probably appear simultaneously, but as minor dis- 
turbances of vision are more troublesome than slight degrees of 
deafness, the ocular symptoms are noticed first. In the author’s 
series no particular variety of iridocyclitis seems to be specially 
prone to the association with deafness. Deafness is also seen in 
another group of cases in which the choroid is mainly affected : 
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this seems to occur both in inflammatory lesions of the choroid and 
in cases of choroidal degeneration of high myopia. 

The association of deafness with lesions of the uveal tract raises 
the question whether there is a disease that attacks both the uvea and 
certain parts of the auditory apparatus. What part of the ear it is 
that is affected is not easy to determine, as minor degrees of ves- 
tibular disorders are difficult of diagnosis: in the eye it is clear 
that it is the non-nervous part that is implicated. In some cases 
the exciting cause of the double lesion is fairly obvious; this is the 
case in congenital syphilis, in which it must be ascribed to the 
spirochaete. It is less obvious in gonococcal and tuberculous 
lesions ; whilst in central choroiditis and high myopia it is not at 
all obvious. 

Glaucoma and deafness are also sometimes associated. In a case 
of secondary glaucoma under the author’s observation the degree 
of deafness used to vary correspondingly with the variations in the 
tension of the eye. Retrobulbar neuritis and labyrinthine nystag- 
mus form another association pointing to the intimate connection 
of the visual with the auditory apparatus, but this, like the papill- 
oedema in intra-cranial lesions, may merely be the consequence 
of a disturbed intracranial pressure. 

Pigmentary disturbances of the fundus associated with deafness 
forms yet another group. This applies equally to retinitis pig- 
mentosa and albinism. Degeneration of the pigment of the retina 
has been demonstrated in waltzing mice (which have defective 


labyrinths). Deafness in albino cats and dogs is well known; 
anatomically the organs of Corti are absent and the auditory areas 
of the temporal lobe atrophied. It is possible that the deafness 
seen in high myopia is to be ascribed to the pigmentary distur- 
bances of the retina. 


A. SOURASKY. 








BOOK NOTICES 


Recent Advances in Ophthalmology. By W. STEWART DUKE- 
ELDER, B.Sc., M.D., F.R.C.S. Pp. 392, with 110 illustrations, 
2nd edition. London: J. & A. Churchill. 1929. Price, 
12s. 6d. 


The fact that a second edition of this work has been called for 
within less than two years of the publication of the first is sufficient 
indication of the popularity of the original volume. 

The author has incorporated a considerable quantity of new 
matter and in order to maintain reasonable proportions has omitted 
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some of the sections of the original edition. He explains in the 
preface that in future ones he will ‘‘ adopt this policy much more 
freely in order to deal with the fresh subjects which have become 
of interest, owing to recent advances therein ”’ and that he “ will 
resume the story of the dropped sections at a later date when their 
aspect may have once again changed.’’ Such a policy is essential 
if the book is to be kept up to date, but it makes one wonder 
whether some loose leaf system could not be adopted by which the 
new portions could be incorporated as they were published. 

The principal additions comprise : a short account of the analysis 
of the electron, the work of Adrian on the nerve currents and 
chronaxie of the retina, the work of the author and others on the 
vitreous, a fuller description of radiational cataract, an account of 
glaucosan and other medicinal reagents used in glaucoma, and a 
table of the latest determinations of the optical constants. Sections 
of the original book which had to be omitted include those on 
sympathetic ophthalmitis and on regional anaesthesia. 

The new matter is of great interest and is presented in a manner 
well worthy of the praise which was bestowed on the first edition. 
We once again therefore congratulate the author on the production 
of an extremely useful survey of modern developments in 
ophthalmology. 


Farbige, inbesondere griine Glaser als Augenschutz. By ALBERT 
v. PFLuck. Pp. 23, with 5 text-drawings and 4 coloured 
plates. Berlin: S. Karger. Price, Mk. 8. 

This little book is dedicated to Moritz von Rohr and deals with 
the earliest preserved forms of protecting glasses. The first pair 
described and illustrated are from the Museum of Upsala, and were 
found in the chest presented to Gustav Adolphus, after his defeat 
of Tilly, by the grateful catholics of Augsburg. The glasses are 
concave of about 6 D. and made of green glass mounted in a silver- 
gilt frame somewhat of the nature of a modern pince-nez. Some 
of the other glasses illustrated have facetted glass. The first 
coloured illustration is a reproduction of an emerald ring, similar 
to that supposed to have been used by Nero, presumed to belong 
to the middle of the first century A.D. On account of the setting 
this ring could only have been used as a reflector. The various 
glassmakers of the middle ages are all referred to, and several of 
their productions are illustrated, many being from the author’s 
private collection. Court and v. Rohr have recently written a 
paper on the private collection of glasses belonging to the former 
for the Optical Society. The book under review forms a useful 
addition to their work. The author concludes that Crookes’s glass 
or some modification of it is destined to take the place of all 
coloured glasses as a protective medium. 
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Lecciones de Oftalmologia Clinica, Part II. By Dr. MANUEL 
MARQUEZ. Pp. 406, 294 illustrations, 12. plates. Madrid. 
1927. 

The second and final volume of ‘‘ Lectures on Clinical Ophthal- 
mology,’’ by Dr. Manuel Marquez, has now appeared: the first 
volume was reviewed in these columns in the February issue of 
this year. This volume in every way keeps up the high level set 
by its predecessor, if indeed it does not exceed it. It continues 
with the subject of physiological optics, refraction, the prescribing 
of spectacles, and allied problems. We know of no clinical text- 
book of its size wherein these problems are treated more exhaus- 
tively, both in their theoretical and practical aspects. Of a total 
of 700 pages in both parts of the book covering the whole of clinical 
ophthalmology, 280 are devoted to optics ; and although some may 
complain that this branch of the subject has received an excessive 
amount of attention, and that mathematical and theoretical con- 
siderations, which form no easy reading, are not welcomed en- 
thusiastically, it cannot be denied that it is a subject of great 
fundamental importance, which is referred to only too scantily in 
most text-books of the kind. With regard to practical applications, 
retinoscopy is given pride of place in the clinical estimation of 
refractive errors, but the theory and practice of the ophthalmometer 
are dealt with in minute and exhaustive detail. The section con- 
cludes with an interesting historical account of the use of spectacles, 
and the merits and demerits of various types and combinations of 
lenses. 

A section on the clinical examination of the eye follows: first, 
the clinical methods of diagnosis of diseases of the anterior seg- 
ment with focal illumination, and with the slit-lamp and corneal 
microscopes, in which is interpolated an account of the pupillary 
reflex and its central nervous mechanism. The examination of the 
posterior parts of the eye follows, with the plane mirror, the ordin- 
ary ophthalmoscope, the Gullstrand ophthalmoscope, with red-free 
light, etc., and the section concludes with a short account of the 
photography of the fundus. Special methods of examination are 
then described: the investigation of binocular vision, radio- 
graphical technique, laboratory methods, and the various clinical 
tests employed in pathology and diagnosis. The book concludes 
with a summary of general methods of therapeutics. A résumé of 
the use of ophthalmological medicaments and a general descrip- 
tion of the technique of ophthalmic surgery are followed by sec- 
tions describing the use of heat, cold, electricity, magnetism, 
infra-red, ultra-violet, and X-rays. 

These two volumes, comprising together a text-book of consider- 
able size, form a contribution of undoubted value to Spanish oph- 
thalmological literature. Their distinguishing feature is their origi- 
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nality, not only in the way in which the author presents his own 
personality and views in his teaching, but also in the sound sense 
with which he discusses the latest methods of diagnosis and treat- 
ment. It is full of information and interest, and the whole subject 
is presented in an unconventional manner; its greatest drawback, 
a rather serious one in view of the original arrangement chosen 
in the text, is the lack of a reasonably detailed index. 








NOTES 


WE regret to announce the death in March of 
Death Professor GIUSEPPE CIRINCIONE, the doyen 
of Italian ophthalmologists. We hope to 

publish an obituary notice at a later date. 
Our readers will recollect that the death of his nephew and pupil, 
Fillipo Speciale Cirincione, was announced in a recent number 


of this journal. 
* + * * 


Mr. J. B. LawForpD has been elected an 
Honour honorary member of the Société francaise 
d’Ophtalmologie on his resignation of the 

post of délégué for Great Britain. 








FUTURE ARRANGEMENTS 


1929 
July 4-6.—Oxford Ophthalmological Congress, at Oxford. 


September 5-13.—International Congress of Ophthalmology at 
Amsterdam. 








CONTEMPORARY OPHTHALMIC LITERATURE 


Archives of Ophthalmology. April, 1929. 


YuUDKIN. The formation of the aqueous humour. Its relation to intraocular and 
vascular pressures. 

O'BRIEN. Akinesis during cataract extraction. 

KRONFELD. The intraocular tension following puncture of the anterior chamber. 

WALDSTEIN. Embolism of several branches of the Arteria Ophthalmica. 

BEIGELMAN. Acute hypotony in retinal detachment. 

GIFFORD. The etiology of sympathetic ophthalmia. Further notes. 

SNELL. The entoptic phenomenon of the blue arcs. A study of the secondary 
excitation in the retina. 

GIFFORD and HunT. Ring abscess of the cornea. 





CONTEMPORARY OPHTHALMIC LITERATURE 


American Journal of Ophthalmology. May, 1929. ° 


Jackson. Changes in the refraction of the eye. 

ELLETT and RYCHENER. Some clinical observations on levoglaucosan (Links- 
glaukosan) and aminoglaucosan. 

BLACKMAR. Pigmentation of roots of cilia caused by Acarus demodex folliculorum. 

RUTHERFORD. Congenital unilateral paralysis of the motor oculi. 

MacLean. Congenital bilateral anophthalmos. 

CREBBIN. Affections of the eye in leprosy. 

BARTELS. Which children should attend sight-saving classes ? 

MEYER. Who should refract ? 


Annales d’Oculistique. Afril, 1929. 


PESME. Pierre Félix Lagrange. 

MoraAx. Coloured stereoscopic photography of the anterior segment. 

HARTMANN. Sarcoma of the ciliary body developed in the anterior chamber. 

BAILLIART. The retinal arterial tension in raised intra-cranial and intra-spinal 
pressure 

Kirpy. Culture ‘‘in vitro’’ for seven months of a piece of lens epithelium, 

RAFAIN. Treatment of trachoma by high frequency. 


Archives d’Ophtalmologie. April, 1929. 


TERRIEN, SAINTON and VEIL. Familial hereditary cataract and myopathy. 

BEAUVIEUX. Concerning excision of the lacrimal sac. 

CHARAMIS. Some observations on the ocular complications of dengue fever during 
the last epidemic in Greece. 

ANARGYROS. Some cases of ocular complications duting the dengue epidemic. 

PARAZOLS. Stricturotomy and large sounds in the treatment of affections of the 
lacrimal passages. : 

SZAFNICKI. A new technical procedure in Lagrange’s operation. 


May, 1929. 


Favory. Concerning a case of isolated ophthalmoplegia interna. 

THOMAS. Researches on the resorption of experimental hyphaema. 

CHARAMIS. On the treatment of recurrent keratitis during the cicatricial period of 
trachoma. 

BETTREMEIUX. Technique and method of action of non-perforating pericorneal 
sclerectomy. 


Revue Génerale d’Ophtalmologie. January, 1929. 
DaMi. Blood staining of the cornea. Keratomalacia. Clinical and critical study. 


Klinische Monatsblatter fiir Augenheilkunde. April, 7929. 


VocT. Investigation of the substratum of the pigment ring in Descemet’s membrane 
in pseudosclerosis. 

WOLFFLIN. Ona new method of trial for heterochromic photometry. 

WEGNER. Observations on the clinical value of operative treatment for vitreous 
opacities. 

SaLus. Changes in the retinal veins in universal hyperpiesis. 

RONNE. Septic periphlebitis of the central vein. 

JAENSCH. Senile cataract and glaucoma as complications of conical cornea. 

SAMOJLOFF. On the question of the action of pilocarpine on the intra-ocular 
tension. 

APIN. Flattening of the cornea in relation to pressure measurements. 
Pressure estimation after alteration of the diameter of flattening by use of 

different weights—von Malakow’s tonometer. 

SCHEERER and SEITZER. On the appearance of so-called myopic changes in the 

fundus in different conditions of refraction of the eye. 
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Annali di Ottalmologia e Clinica Oculistica. March, 1929. 


CALDERARO. On the possibility of curing sympathetic ophthalmitis without 
enucleation of the injured eye. 

LaRIccHIA. Endorbital production of micro-gummata. 

GIANNANTONI. On the importance of exact centering of correcting lenses. 

SABA. On the ocular changes in post-malarial pernicious anaemia. 

Panico. Contribution to the experimental study of tuberculosis of the sclerotic. 

CoLomMBI. On the spread of trachomatous conjunctivitis in the province and city 
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